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1.0 INTRODUCTION |
This document presents the design for remediating trichloroethene (TCE)-contaminated
groundwater in the Memphis Sand aquifer at the Collierville site.

On July 15, 1986, the Town of Collierville’s west well at Water Plant 2 was sampled by the
Tennessee Department of Health and Environment [now referred to as Tennessee Department
of Environment and Conservation (TDEC)], and found.to contain TCE. In addition to the Town
of Collierville’s Water Plant 2, 15 private wells were identified by TDEC within three miles of
the site. Analyses of these wells by TDEC in September and October, 1986 were negative for
TCE to a detection limit of 0.1 ug/L.

In 1990, Carrier and the Town of Collierville designed and installed an air-stripping tower
system at Water Plant 2 to treat contaminated groundwater that had reached the Memphis Sand
aquifer. This 1.5 million gallons/day (mgd) system removes TCE from raw water before it
enters the chlorination system and allows the town to use Water Plant 2 fully. The treatment
system was designed to handle incoming TCE concentrations of up to 300 micrograms per
liter (ug/L). Water Plant 2 is monitored for volatile organic compounds, lead and zinc, and

initially was monitored more frequently.

A Performance Standards Verification Plan (PSVP) (Appendix A) has been developed to serve
as a guidance on sampling activities throughout the operation and maintenance period of this
project, and describes the activities which will ensure performance standards are being met.

Contaminant cleanup levels and groundwater restoration are also discussed in the PSVP.

This design document re-transmits the design of the Water Plant 2 production and treatment
system. Groundwater monitoring during remedial design has shown that this plant will maintain
capture (i.e. contain) the plume of TCE documented to exist during the Remedial
Investigation (RI). |
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2.0 DESIGN ANALYSIS

The groundwater remedial objective is to eliminate_ or reduce risks posed by the Collierville site,
through treatment, engineering, and institutional controls. Groundwater containment and
treatment shall be conducted at Water Plant 2. The existing air strippers at Wa;er' Plant 2 shall

continue to be used to treat extracted groundwater.

The stratigraphjc investigation conducted during the RI indicates shallow groundwater eventually
will migrate to an area where the Memphis Sand aquifer and the shallow aquifer unit are
hydraulically connected. To prevent contaminants from migrating further into the Memphis
- Sand aquifer from shallow groundwater, a soil vapor extraction (SVE) system has been installed
- at the North Remediation Site (NRS) and a second will be installed at the main plant area.

2.1  Containment of Contaminated Groundwater
Groundwater is currently being extracted from the Memphis Sand aquifer from the two Town

of Collierville wells (located at Water Plant 2), the wells are designated as City Well East

(CWE) and City Well West (CWW). The daily production rate from the two wells has recently .

averaged better than 750 gpm (1.1 mgd).

Two downgradient MWs (MW-60 and MW-62) were installed in May and June, 1994 to obtain.
hydraulic data beyond what was available from existing MWs and the two production wells.
They also serve as detector wells for water flowing to the west of, or under the capture zone of
the two Water Plant 2 production wells. MW-60 was completed to a depth of 385 feet, with a
20-foot screened interval which begins 70 feet below CWEs completion depth and 86 feet below
CWWs completion depth. MW-62 was completed to a depth of 200 feet, with a 20-foot
screened interval, about 75 feet above the top of the screen in CWE and 39 feet above the top
of the screen in CWW.
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Groundwater transport modeling was used to compare the potentiometric surface used during
initial modeling (to choose the proper downgradient monitoring well location) and to assess
groundwater travel times from the source areas at the Collierville site to the newly installed
MWs (MW;6O and MW-62). As descr_'ibed in the Technical Memorandum entitled Site
Downgradient Monitoring Well Data Quality Assessment, each extraction well was initially
modeled using a flow rate of 375 gpm or a combined flow rate of 750 gpm. The maximum flow

possible from Water Plant 2 is 1.4 mgd, or 486 gpm from each well.

Advective particle tracking was conducted to predict whether TCE contamination has had enough
time to migrate from the site of the 1979 TCE spill area at the main plant to the Town of
Collierville wells and continue 1,000 feet to MW-60 and MW-62. The model suggests that a
particle would reach the Collierville wells in about six years from the main plant source area.
Site observations indicate that the spill occurred in 1979 and was first detected in the Collierville
wells in 1985, an approximate travel time of six years. These travel times indicate that if Water
Plant 2 were not providing containment, MW-60 and MW-62 which are approximately 1,000
feet downgradient of Water Plant 2, would have contained detectable amounts of TCE during

the recent sampling event.

Groundwater samples were recently collected from pre-existing MWs 3 and 58, new
downgradient wells MW-60 and MW-62, CWE and CWW, and from Water Plant 2 equipment.
Results of the sampling event indicate no traces of TCE were detected in either MW-60, 62, or
58. The absence of contamination in these wells ihdicates capture is maintained at the current
combined pumping rate of 750 gpm. MW-3, which is located upgradient of Water Plant 2 and
screened in the shallow aquifer, had a TCE concentration of 2,000 ug/L.

To continue containing contaminated groundwater in the Memphis Sand aquifer, Water Plant 2

will continue to be operated at a minimum pumping rate of 750 gpm.
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2.2  Treatment of Contaminated Groundwater

Description )

Untreated groundwater is currently treated by two 60-inch diameter air strippers, each consisting
of a steel sump with a 4,500 cubic feet per minute (cfm) blower, three 60-inch diameter by 10-
foot packing sections containing 3.5-inch diameter Jaegef Tri—packl packing material, and a 60-
inch diameter demister section. Combined raw water is pumped from two well pumps (CWE
and CWW) into a 10-inch diameter steel pipe near the equipment pad and enters a combined
influent header which splits the flow to the two air strippers. If both pumps are operating, the
combined flow is split between the two air strippers, otherwise flow is directed to only one air
stripper via a motorizéd valve mounted in-line with the influent header. Once groundwater has
entered the top of the air stripper, it enters a distributor to disperse the water evenly throughout
the entire surface area of the packing medium. The water then cascades over the packing
material as air blows in through the bottom of the tower. When the air and water interface
around the packing, a stripping action takes place and volafile contaminants are removed from
the water and enter the airstream. Once the water passes through the entire packing medium,
it is gathered in the air stripper sumps. Level controls within the sumps regulate the discharge

of treated groundwater.

Model Design
Parameters included for design were based on the operation of one air stripper and are

summarized below. The detailed model design is included in Appendix B.

* Contaminant TCE

. Influent Concentration 300 pg/L
o Effluent Concentration 1 ug/L
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. Licjuid Flow 500 gpm

. Air Flow _ 4,500 cfm

. Temperature o 50 °F

. Packing Material 3.5 inch diameter Jaeger Tri-Pack
J Tower Height. 29 feet

o Tower Diameter 5 feet

The system is currently composed of two air strippers and is operating under the following

conditions:
o Influent Concentration 35 ug/L average TCE concentration from the
east well, and 119 ug/L. average TCE
concentration from the west well, or a
combined average influent concentration of
77 pg/ll |
. Effluent Concentration not detected at a detection limit of 1 ug/L
. Liquid Flow combined average of 1.2 mgd from both wells

The influent concentration average shown above includes data from June 6, 1990, to the most
recent sampling event. CWW has experienced influent concentrations greater than 200 ug/L,
while CWE has exhibited influent concentrations greater than 100 pg/L. Even under these
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unusually elevated TCE concentrations, Water Plant 2 maintained an effluent rate below method

detection limits.

As discussed in Section 2.1, to provide total containment of contaminated groundwater, the
average combined flow rate from both wells must be maintained at 750 gpm or 1.1 mgd.
Monitoring results indicate that the air-stripping system at Water Plant 2 is capable of reducing

influent concentrations to below 1 ug/L at a sustained flow rate of 750 gpm or better.
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3.0 PLANS AND SPECIFICATIONS
Operation of Water Plant 2 ‘ |
Water Plant 2 is composed of two well pumps, an air-stripping system, aeration tower, chlorine

injection, and ground stordge tank.

Groundwater is continually pumped from the two wells (CWE and CWW) each using a 20-
horsepower (hp), vertical turbine pump rated at 500 gpm. Each pdmp can be operated by three
functions: hand, off, or automatic (HOA). Conditions that may alter operation of either CWE
or CWW include: air stripper blower pressure falls below 0.5 inches water column, water in the
air stripper sump exceeds 40 inches, or a signal (or signals) from the ground storage tank calling
for water or the water elevation in the ground storage tank is at the high level indicating to shut

off pumps.

- Once groundwater is pumped from the wells, it is routed to a 10-inch diameter combined
influent header which splits the flow to the two air strippers depending upon whether both well
pumps are running or just one. If both pumps are operating, the combined flow is split between
the two air strippers, otherv_&ise flow is directed to only one air stripper via a motorized valve
mounted in-line with the influent header. Once pumped water has reached the top of each
stripping tower it enters a distributor to disperse the water ovef the entire surface area of the
packing medium. The water then gravity flows through the packing as air blows in through the
bottom of each tower, creating a mass transfer of contaminants from a liquid phase to a gaseous

phase, where it discharges through the top of the air strippers.

Once the groundwater has passed through the entire packing medium, the water is gathered in
the air stripper sumps. The discharge piping of the sumps are tied into one common header so
water levels in each sump are always equal even if only one well is pumping. Level controls
are mounted on the side of only one of the air stripper sumps. These level controls will

activate/deactivate the effluent discharge pumps. A flow control valve is mounted in-line with
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the discharge piping, along with a pressure transducer to measure the water level in the sump.
The transducer sends the level information to the control panel, which in turn signals a
motorized valve, telling the valve how far it should open to maintain a pre-determined level of

water in each sump. Thus the level in the sumps is maintained based upon incomirig flow rates.

Once treated water has passed through the modulating valve, it is pﬁmped underground into a
1,500-gpm forced draft aeration tower. The aeration tower is used for degassing groundwater.
While being injected with chlorine, water is gravity fed from the aeration tower through a 12-
inch diameter pipe to a mixing box located in the 300,000-gallon ground storage tank. Finally,
two 800-gpm service pumps distribute the final treated water to the distribution system.

Construction drawings for Water Plant 2 (before the air-stripping system’s installation) and
subsequent to the air-stripping system are included as an attachment to this document. It should
be noted that the original Water Plant 2 construction drawings differ from the current system.
Table 1 defines these differences and also the minor modifications which have been made since

the installation of the air-stripping system.

Sheet 1. Replaced by CC437, with new well/plant connections and piping.

Sheet 2 The current configuration contains air strippers prior to the aerator. The PID
drawing in the Carbonair O&M Plan details this configuration.

Sheet 5 The current configuration now contains air strippers and the building which
houses the air stripper controls. '
CC429 The current configuration contains three 10’ 4" packed sections.
.CC5h18 CC518 replaces Sheet 6 with the addition of the air-stripping system pump
control.
8
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Control Logic
The control panel provided by Carbonair is equipped with the air stripper system. The HOA
switches for the well pumps must be in the auto position to allow them to run when using the

Carbonair system.

Water level in the ground storage tank is regulated by 5-water level switches: low water
deactivate for the service discharge pumps, service discharge pump activate, CWW pump
activate, CWE pump activate, and CWW/CWE deactivate. Once the logic control device
receives a signal (or signals) from the level controls in the ground storage tank calling for water,
one or both of the air stripper blowers will turn on and also one or both of the motorized valves
will open to allow influent water into the air stripper(s). After a 15-second delay, the well
pump(s) will be activated. Once a predetenhined level is reached in the ground storage tank,
a signal sent to the logic control device will deactivate the proper well pump and subsequently
§hut down the appropriatev air stripper influent valve. This action ensures that no water is

allowed into an air stripper tower previously shut down.

Two motorized valves open and close to allow influent water to each respective air stripper.
These motorized valves also serve as safety devices should the ground storage tank fill up to the
CWW/CWE deactivate level. Should only one well pump shut off, the motorized valve for the

other air stripper will close, not allowing any raw water enter a deactivated air stripper.

As described earlier, level switches are mounted on the side of one of the air strippers. The
bottom switch will stop the air stripper discharge pump and the second switch will start the air
stripper discharge pumps. If the air stripper system is not operating, and one of the well pumps
calls for water, one of the air strippers will be activated and water will begin being treated.
Once the water level in the air stripper sump reaches the air stripper discharge switch, the
discharge pump will activate and water will be discharged. If the second pumping well calls for

water while the first system is still running, the second stripper will activate and begin treating




Collierville Site
Groundwater Remedy Design
August 25, 1994

and discharging water as described above. If water in the sump reaches the high-level switch,
both air strippers will shut don, as well as the well pumps, while the air stripper pumps
continue to discharge water from each sump until empty, at which time they will shut down.
To ensure that the system is not reactivated, a safety relay will latch and the system cannot be
reactivated automatically. Once the cause of the high level is détermined, the operator can
_ reactivate the system by pushing the reset button. If needed, the system can be activated

manually.

Pressure differential switches on each air stripper act as safety devices if an air stripper blower
fails. Should the blower pressure reach a certain level, well pumps and the blowers will be

deactivated. Once again, the operator must reactivate the system.

The system will continue to operate normally as long as at least one of the service discharge
pumps is operating, a high level is not reached in the a1r stripper sumps, or the air stripper
blowers do not fail. To ensure that both discharge pumps do not fail at the same time, one of
the pumps will always be operated manually. Preventive maintemince procedures will be

followed on all equipment to ensure no down time of the system.

In 1992, an additional 10 foot of packed height was added to the air-stripping system. During
this modification, the packing media was inspected and found to contain no biological or
hardness fouling. Packing media will be inspected quarterly for 5 years and then reduced to

annually to ensure that fouling is not occurring.

The Operation and Maintenance Plan for the air strippers is included in Appendix C.

Appendix D includes the Operation and Maintenance Plan for Water Plant 2.

10
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Measure the depth of the well with a pre-cleaned weighted steel tape.

Purge at least three well volumes of water. MW-60 and MW-62 will be purged using.

a pre-cleaned submersible pump and Teflon tubing, and sampled using a pre-cleaned

bailer. The pump should be positioned within the upper few feet of the water column

to achieve thorough purging. MW-58 will be purged and sampled using the previously
installed pump in the well. MW-3 will be purged and sampled using a pre-cleaned
bailer. Purged waters will be retained until the regulatory status of the water is

determined.

The volume of water in the well casing will be calculated as follows:

Volume = (A -B) x (C)

Where: = represénts the volume in gallons,
represents the total well depth,
= represents the depth to water level, and

= 0.17 for 2" wells or 0.66 for 4" wells

O W. » <
Il

After each purged volume, pH; temperature, and .conductivity will be monitored for
stabilization. Field measurements will be considered stabilized according to USEPA’s
Environmental Compliance Branch, Standard Operating Procedures and Quality
Assurance Manual, Section 6.3—Specific Quality Control Procedures.

A-6
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Stabilization Criteria:

Temperature —_ within + 1.0 °C
pH — within + 0.5 standard unit

Conductivity —  within + 10% from the duplicate

If stabilization has not occurred after three well volumes have been purged, additional
water will be purged until readings stabilize. The maximum allowable time between
purging and sampling is six hours. If the well has not recovered sufficiently after this
time, the well will not be sampled.

VOC Analysis: _
VOC samples will be analyzed according to EPA Method 8010 with Contract Laboratory
Program (CLP) deliverables package.

Samples for VOC analysis will be gently poured into a clean, pre-labeled, 40 ml vial with
a Teflon-lined septum. Pouring should be performed to create a convex meniscus at the
rim of the sample vial. The cap should then be applied at an angle and sealed. No air
‘bubbles should be visible once the vial is sealed. If bubbles ‘are visible, the vial should
be discarded, and the procedure must be repeated. '

Inorganics Analysis:

Inorganic samples will be analyzed according to EPA Method 6010 for the analysis of
lead and zinc. Samples for inorganic analysis will be poured into 1-liter polyethylene or
glass jars. HNO; (nitric acid) will then be added to lower sample pH of below 2. Proper
preservation can be checked by pouring a small amount of the sample into a clean cup

and checking it with litmus paper.

A-7
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Samples will then be placed in a cooler containixig ice and water in sealable plastic
bags, or blue ice, to provide temperature preservation at 4°C. Coolers will be shipped
overnight to the laboratory at the end of each work day. All samples to be shipped for
analysis will be delivered to the laboratory within 24 hours of collection. |
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3.0 QUALITY CONTROL SAMPLES

Precision will be assessed by evaluating results of duplicate and matrix spike duplicate samples.
Accuracy will be assessed by evaluating field blanks, trip blanks, matrix and surrogate spikes,
and reagent blanks and blank spike samples. Table 4-1 summarizes QC sampling frequencies.

Trip Blank (volatiles only) | One per sample shipping cooler containing 3x40 ml. VOA vials with
samples to be analyzed for volatiles Teflon-lined septa
Rinsate Blank Collected every day or every ten samples, 3x40 ml. VOA vials for VOCs
but only analyzed every other day. and 1 liter P,G jar for metals
Field Blank One per sampling event or every ten 3x40 ml. VOA vials for VOCs
samples. and 1 liter P,G jar for metals
Duplicates One per 10 samples per matrix . 3x40 ml. VOA vials for VOCs
and 1 liter P,G jar for metals
Matrix Spike/Matrix One per 20 samples per matrix; duplicate 3x40 ml. VOA vials for VOCs
Spike Duplicate Samples sample may be used for matrix spike and 1 liter P,G jar for metals®
Notes:
P,G — Polyethylene or Glass

— Matrix spike/matrix spike duplicate requirements are slightly different for the inorganics analysis. 'The
inorganics analysis will only have one sample to spike, no duplicate spike sample will be necessary.
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4.0 EQUIPMENT DECONTAMINATION

All non-dedicated stainless steel sampling equipment will be decontaminated between sample

points using the decontamination procedures listed below.

1. Equipment will be washed thoroughly with laboratory detergent (i.e. Liquinox) and
followed by a hot water rinse using a brush to remove any particulate matter or surface
film.

2. Equipment will be rinsed with potable water to remove any remaining detergent.

3. Following the potable water rinse, the equipment will be rinsed with deionized water.

4. Rinse twice with pesticide-grade isopropanol.

5. Rinse with organic-free water and air dry.

6. Sampling equipment will be wrapped in aluminum foil until ready for use. Non-sampling

equipment may be wrapped in plastic to avoid contamination.

Field personnel will don a new pair of disposable nitrile gloves before the handling of sampling

equipment for decontamination.

A-10
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5.0 SAMPLE MANAGEMENT
Sample management will consist of sample labelling, chain-of-custody seals and records, and
associated field documentation procedures. The purpose of these procedures will be to ensure
the quality of the samples are maintained during their collection, transportation, storage and
through analysis to the final data deliverables. All sample management documentation and
sample handling protocols have been developed using, as guidance, the EPA Region IV-
Environmental Compliance Branch Standard Operating P_rocedures and -Quality Assurance
Manual, (February 1 ,' 1991) and are discussed below.

Sample Identification Documents:
Sample label "
Custody seals
Chain-of-custody records
Field notebooks

Corrective Action Documentation

5.1 Sample Labelling

Sample container labels, as shown in Figure 5-1, will be required for identifying each submitted
sample. Sample label information will include the site name, sémplé identification, preservation,
required analysis, date of collection with time and the sampler’s name. Each label musf be

printed in a legible manner using waterproof black ink.

Table 5-1 outlines the sample designation system to be used to identify each sample. Should
additional sample designations be required, this table will be amended. Additional sampling
information including date and time of collection will be provided on the chain of
custody (COC).

A-11
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Environmental and Safety Designs. Inc.
SITE NAME DATE
ANALYSIS TIME
PRESERVATIVE

SAMPLE [DENTIFICATION

PROJECT NUMBER

\

SAMPLERS NAME

Environmental and Safety Designs, Inc.

£

5724 SUMMER TREES DR MEMPMISTR 38134 SIOLI78-7968

FIGURE 5-1
8 SAMPLE BOTTLE LABEL
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CC = Carrier, GW = Groundwater RB = Rinsate Blank B = Boring
Collierville Site S = Soil FB = Field Blank MW = Monitoring Well

' SD = Sediment . TB = Trip Blank HA = Hand Auger Boring
BHG = Borehole Vapor Samples | DP = Duplicate MP = SVE Monitoring Probe
IN = Influent MS = Matrix Spike SVW = SVE Well
EF = Effiuent MSD = Matrix Spike SVE = SVE System
OG = SVE Off Gas Duplicate GWT = Groundwater
SV = Soil-vapor Treatment System

Note: Sampling depth or location is based upon a numeric system (ex. sampling interval depth, sampling point along a treatment
train)

Examples:

Water Matrix — CC GW Mw2
" Solid Matrix — CC S B1

Air Matrix — CC OG SVE1

Carrier Collierville groundwater sample from well 2
Carrier Collierville soils from boring 1
Carrier Collierville off gas from SVE system at location 1

5.2 .Custody Seals

Sample custody seals, shown in Figure 5-2, will be used to ensure that samples are not tampered
with during transportation. Custody seals are placed on the shipping containers (and on the
samples themselves) in a manner such that the containers cannot be opened without breaking the
seal.

5.3 Chain-of-Custody o

Chain-of-custody forms, as shown in Figure 5-3, will be fully completed by field personnel and
shall accompany the samples during shipment. The form shall cdntain pertinent information
regarding -the samples; such as the sampler’s name, sample identification, date and time of
collection, and description of the cooler’s contents (number of sample containers). - In addition,
information to be relayed to the laboratory shall be written in the "Remarks" section of the
chain-of-custody, e.g. a sample accompanied with this chain-of-custody requires quicker
attention for analysis. For chain-of-custody purposes, all QC samples are subject to exactly the

same custodial procedures and documentation as real samples.

A-13




ENVIRONMENTAL AND SAFETY DESIGNS, INC.|SAMPLE #
5724 Summer Trees Dr.

DATE:

SEAL BROKEN BY:

ﬁ_ﬁm@ Memphis, Tennessee 38134 SIGNATURE:
DATE:
PRINT NAME & TITLE
OFFICIAL SAMPLE SEAL '
Environmental and Safety Designs, Inc,
7775 SAMPLE SE
) | 5724 _SUuMMER TREES DR, MEMPHISTN. 38134 x501372-7962 | D Wi
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5724 SUMMER TREES DR MEMPHISTN. 38134 m(013I72-7962

FIGURE 5-3
CHAIN OF CUSTODY RECORD

PAGE-

OF

CLIENT PROJECT MANAGER / ANALYSIS REQUIRED /
ADDRESS TELEPHONE NO. o
&
PROJECT NAME/NUMBER FAX. NO. §
£
MEDIA STATUS: (A, B, OR C) SAMPLERS: (SIGNATURE) S REMARKS
$
FIELD DATE e |SAMPLE TYPE/SIZE PRESERVATION
SAMPLE NUMBER TYPE OF CONTANER  [SEmP T cremcaV/ S
RELINQUISHED BY: DATE | receVED BY DATE | RELINQUISHED BY: DATE| RECEVED BY DATE
SIGNATURE SIGNATURE SIGNATURE SIGNATURE
PRINTED PRINTED PRINTED | PRINTED -
COMPANY TME | company TIME | coMpANY ME | company
REASON REASON REASON REASON
METHOD IPMENT: COMMENTS: _ AFTER ANALYSIS, SAMPLES ARE TO BE:
SHIPMENTO';: HIPMENT 1S O DISPOSED OF (ADDITIONAL FEE)
: O STORED (30 DAYS MAX)
SPECIAL INSTRUCTION: O STORED OVER 90 DAYS (ADDITIONAL FEE)
O RETURNED TO CUSTOMER
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Upon transfer of custody, the chain-of-custody form will be signed by an EnSafe representative,
who also notes the date and time. Because common carriers will not sign chain-of-custody
forms, the chain-of-custody records will be sealed within each cooler. All chain-of-custody
forms received by the laboratory must be signed and dated by the laboratory sample custodian
and returned to EnSafe following receipt or as part of the data reporting package.

5.4 Daily Logs (Field Log) _

All samples will be documented in accordance with the EPA SOP/QAM, Chapter 3 - Sample
Control, Field Records and Document Control. Sampling personnel will use bound, ruled or
gridded logbooks with sequentially numbered waterproof pages for activity documentation
pertaining to the project. These logbooks will be the master reference for all site activities and
accomplishments. These records will also document all visual observations, calculations and
léquipment calibrations. The .logbooks are accountable documents that will be properly

maintained and retained as part of the project files.

Each logbook will have labeled on the front cover as follows:
Site name (Carrier Site RD, Collierville, TN)
EnSafe
Sampler’s name .
Book number (sequentially numbered by distribution or as assigned by the QAO)
Starting and completion dates

The logbook must be labeled with indelible black ink. The following steps shall be followed
when making entries into the field logbook:

¢ Enter the date and time the task begins, weather conditions, and the names and titles of
individuals involved in the task. When possible, include the names and titles of personnel
visiting the task area.
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e  Describe all activities in detail and list which forms were used to record such information
(e.g. boring logs, field change request forms). It is considered good practice to duplicate
the most important information throughout the field logbooks.

Examples of some pertinent information for specific activities are as follows:

—  Well installation activities: document the elevations, reference elevations, total depth,
size and length of casing and screen, casing and screen material, screen-slot size,
drilling conditions and rate and details on the soil lithology. Include any calculations,

for example in determining well volumes.

— Installation of soil boring activities: document the size and depth, sampling equipment

used and methods used, details on the soil lithology and the samples collected.

—  Groundwater sampling activities: document weather conditions, members of sampling

team, purge volumes, sample analysis, method number.

—  Levels of PPE worn by the sampling team. If the PPE levels are changed for any

reason, state the change in protection and the reasons for the change.

¢ Describe in detail any field tests that were conducted (e.g. PID/OVA measurements) and

reference any forms or data records used. Document the results, if obtainable in the field.

e Describe in detail how the samples were collected or how the blanks/duplicates were
prepared. List all label information, sample containers and volume, preservation,
packaging, chain-of-custody form number and analytical parameters applicable to each
sample. Also, note the time of transfer, and if possible the name of the individual to whom

custody was transferred.
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e List the equipment type, serial or identification number, time and procedures used,
calibration records or logs used, and equipment failures or breakdowns that occurred.

Also, include the changes, repairs and results of the equipment failure or breakdown.

5.5 Corrections to Documentation _

Notebooks — As with any data logbooks, no pages may be removed for any reason. If
corrections are necessary, these must be made by drawing a single line through the original entry
(so that the original entry can still be read) and writing the corrected entry alongside. The
correction must be initialed and dated. Some corrected errors will require a footnote explaining
the correction. Corrections to errors shall be made by the individual responsible for the entries

in the field logbook.

Sampling Forms — As previously stated, all sample identiﬁcation tags, chain-of-custody
records, and other forms must be written in indelible black ink. None of these documents are
to be destroyed or thrown away, even if they are illegible or contain inaccuracies that require
a replacement document. If an error is made on a document, the individual responsible for
preparation of the document may make corrections by crossing a single line through the error
and entering the corrected information. Any subsequent errors discovered on a document should

be corrected by the person who made the entry. All corrections must be initialed and dated.

5.6 Corrective Action

During the course of any investigation, field personnel are responsible for seeing that field
instruments and equipment are functioning properly and that work progresses satisfactorily. The
field personnel are also responsible for ensuring performance of routine preventive maintenance
and quality control procedui‘es. If a problem is detected by field personnel, the project manager
shall be notified immediately. Similarly, if a problem is identified during a routine audit by the
project QA officer or the regulatory QA officer an immediate investigation will be undertaken

and corrective action deemed necessary will be taken as early as possible.
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5.7 Out-of-Control Situations

Potentially out-of-control situations include field instrument breakdown, mislabelling or loss of
samples, inadvertent contamination of samples, or circumstances which preclude performance
of field activities in accordance with the QAP (or other work plan documents). If an outjof-
control event occurs, field sampling personnel shall make appropriate contacts and document any
remedial efforts taken to bring field activities under control. The immediate contacts shall be
the EnSafe project manager and/or the EnSafe QA officer. The EnSafe project manager shall
decide whether further contacts are to be made to Carrier, EPA or the TDEC. Formal
documentation of out-of-control occurrences and any associated corrective actions recommended
or initiated shall be written on the EnSafe Field Change Request Forms. Field personnel shall

also record out-of-control occurrence in the field logbooks.

All variances or changes from project QAP are subject to aﬁproval by the EPA remedial project
manager (RPM) and the TDEC representative. If circumstances arise which require significant
changes in the protocols, methods, or techniques outlined in the work plan and/or the QAP, the
EPA RPM and/or the TDEC project manager may be contacted. Any EPA or TDEC alterations

will be documented and implemented with the agencies written consent.
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6.0 CALIBRATION PROCEDURES AND FREQUENCY

EnSafe personnel will calibrate all field instrumentation in accordance with manufacturer’s
recommendations. All equipment calibration and/or standardization procedures will be recorded
ixi fhe field logbook and equipment logs. Calibration records will be maintained ét the home

office in Memphis, Tennessee. -

Records shall include the source of the field standards with lot numbers and expiration dates,
and a brief description of the procedures used. When necessary, procedures will be recorded

step-by-step into the records. Field equipment calibration is summarized in Table 7-1.

pH ‘ 2 standard solutions daily

Temperature Compared to NBS certified thermometer quarterly
Conductivity/pH/Temperature Meter 2 or 3 standard solutions (function . weekly,
specific) daily if necessary
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7.0 PREVENTIVE MAINTENANCE

Sampling equipment which may require preventive maintenance will be checked for proper
operation before and after use on a daily basis. Any replacements of parts or repairs will be in
accordance to the manufacturer’s operations manual or the parts will be sent to the manufacturer
for repairs. Records of calibration and maintenance activities for each piece of equipment are
contained in logbooks assigned to the equipment. The preventive maintenance program for all
laboratory equipment will be handled solely by the laboratory’s personnel in accordance with
the laboratory’s Quality Assurance Plan. Equipment or instruments potentially requiring

preventive maintenance are listed in Table 8-1.

Conductivity Meter Myron L pDS 0460222E

pH Meter Fisher Accumet 956 3218

Photoionization Detectors Photovac TIP Il 2580147
HNu Pl 101 -

Note: The actual make and model of each above instrument may be substituted by a similar model.

Preventative maintenance procedures for sampling equipment which are routinely serviced are
described below.

Conductivity Meters
Weekly: Meter probes are cleaned before and after each use with distilled/deionized water.
Weekly, the instruments are checked with a commercial conductivity standard for

proper calibration. The battery is checked for proper charge.
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Quarterly:

pH Meters

Weekly:

Quarterly:

The instrument is inspected on a quarterly basis, whether used during the quarter
or not. The inspection consists of a general examination of the electrical system
(including batteries) and a calibration check. Instruments not functioning

properly are shipped to the manufacturer for repair and calibration.

The probe shall be checked for cracks in the electrode bulb and completely filled
with electrolyte solution. At the beginning and end of any sampling day, the pH
meter must be calibrated using standard pH buffers of an acceptable range (4.0-
7.0 or 7.0-10.0). The battery is checked for proper charge. Following each
measurement, the probe is rinsed with deionized water. The probe cap is filled
with electrolyte solution and placed on the probe tip. Excess electrolyte is rinsed

off and the probe dried with apaper towel. The instrument is then placed in its

carrying case.

The instrument is inspected on a quarterly basis whether or not it has been used.
The inspection consists of a general examination of the probe, wire, electrical
system (battery check) and a calibration check. Any malfunctioning equipment

is returned to the manufacturer for repair and recalibration.

Thermometers

Weekly:

Before each use, thermometers are visually checked for cracks and mercury
separation. After use, thermometers are rinsed with deionized or distilled water

and placed in their protective case to prevent breakage.
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Monthly: Thennorheters are visually inspected as described above, 'whether used or not.

They are checked against an NBS-certified thermometer for accuracy.
Photoionization Detectors

Each use: The TIP II and HNu are zeroed and calibrated using TCE span gas for the TIP
IT and isobutylene (benzene mimic) for the HNu, at a minimum of before and
after each sampling day. Also, to be checked after each use will be the battery
for a proper charge, cleanliness of the UV lamp window and the dust filters.

Quarterly: The instrument is inspected (juarterlj whether or not it has been used. The
_instrument bulb will be cleaned monthly or more frequently as needed. The

inspection consists of a general examination of the probe, wires, electrical system

(esp. battery check) and a calibration check. Any malfunctioning equipment is

returned to the manufacturer for repair and recalibration.
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8.0 MONITORING AND REPORTING SCHEDULE

Following is a schedule of the monitoring and reporting of groundwater monitoring wells and
Water Plant 2 used to demonstrate compliance with the Performance Standards. -Groundwater
samples will be éollected from existing wells MW-3 and MW-58; new wells MW-60 and MW-
62; the east and west Collierville wells; and from Water Plant 2 equipment (effluent from the

air strippers).

The groundwater monitoring wells and Water Plant 2 will be monitored quarterly for one year,
then annually thereafter. As stated in Section 1.0, Water Plant 2 raw water will be expanded
to quarterly monitoring once Carrier and EPA determine that well-head concentrations have
begun to sufficiently decline. Following sampling of the monitoring wells and Water Plant 2,

a report will be developed documenting sampling activities and results.
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Sart End 1994 1995 1996 1997
Task Name Oate Date
MIl-3, 58, 60, 62 SAMPLING Jul-94 20-Jul-97 | |
3rd Quarter 94 Sampling 1-Jul-94 30-Sep-94 |
4th Quarter 94 Sampling -0ct-94 3t-llec-94
ist Quarter 95 Sampling t-Jan-95 5-Mar-95| | |
2nd Quarter 95 Sampling IHApr-95 30-dun9s| |
3rd Quarter 95 Sampling 1-Jul-95 30-Sep-93
Ist Annual Sampling Euent 10-Jul-96 20-Jul-96 o
2nd finnual Sampling Event 10-Jul-97 0-u-9?7| |
IDATER PLANT 2 SAMPLING HJul-94 3Hec-95|
3rd Quarter 94 Sampling 1-Jul-94 30-Sep-94 | =
4th Quarter 94 Sampling Hict-94 3HDec-94 |
Ist Quarter 95 Sampling I-Jan-95 3-Mar-95 | o
2nd Quarter 95 Sampling Apr-95 30-Jun-95, |
3rd Quarter 93 Sampling FdJul-93 30-Sep-93
4th Quarter 95 Sampling 0ct-93 3Hlec-95
REPORTING 3i-0ct-94 2-Sep-9?
3rd Quarter 94 Report 31-0ct-94 15-Nou-94 |
4th Quarter 94 Aeport 3+Jan-95 15-Feb-05 | B
Ist Quarter 95 Report 1-May-95 4-May-95 .
2nd Quarter 93 Report 51-Jul-935 13-fug-93 B L
3rd Quarter 95 Report 31-0ct-95 B-Now-95| | R o
ist Annual Report 20-Rug-96 2-5ep96| | ] B
2nd Annual Report 20-Aug-97 2-Sep-97 A 8
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Customer :Carrier Corp

B-/

Vap
Mol Henry’s Mol Press
Wt Const Vol (pv)
Components (wtm) (Hc) (vb) mmHg
#1 trichloroethylene 131.5 0.2564 0.1071 34
#2 ERR ERR ERR ERR ERR
#3 ERR ERR ERR ERR ERR
_ Boil /Inflnt Efflnt ~ Equil
Solub Pt Conc Conc Conc
(cs) (Temp B) (CI) (CE) Percent (CS)
ug/1 deg K (ug/l1) (ug/l) Removed (ug/1)
#1 1000000 360 300.0 1.00 99.67 16.66
#2 ERR ERR ERR ERR ERR ERR
#3 ERR ERR ERR / ERR ERR ERR
Oper' Oper Liquid Gas Liquid Gas
Temp Press Visc Visc Dens . Dens
(temp) (pres) (vl) (vg) (dl) (dg)
deg K atm Kg/msec Kg/msec Kg/m3 Kg/m3
283 1 0.0013 0.00002 1002.4 1.2468
Packing Parameters : _
Type Jaéger Tripacks -‘3.5“ dia )
Factor (cf) 12.000
Surf Area (at) 124.600 m2/m3
Diameter (Dp) 0.089 m
Wetted Are(aw) 70.702 m2/m3
Surf Tnsn (stc) 0.033 N/m
Coefficient
Liquid Air Liquid Air Press Air-to-
Flow Flow Load Load Diff Water
(qw) (qa) (ml) (gm) (presd) Ratio
m3/s m3/s Kg/m2s Kg/m2s N/m2/m (vq)
0.031545 2.208 17.344 1.510 90 70
. \!
00 r"" 0
5 4500L5w&
500 (},pm

300 ppb

29°%G 1 Tourv height

\.S\’C) \’Z uLl

Dinme ke




Customer :Carrier Corp

Liquid Gas Total
Liquid Gas Mass Mass Mass-
Diff Diff Trans Trans rans _
(difl)  (difg) (K1) (Kg) (Kla) -
m2/s m2/s mn/s m/s m/s
#1 6.23E-10 7.7E-06 2.2E-04 4.9E-03 1.3E-02
#2 ERR ERR - - ERR ERR _ERR
#3 ERR ERR ERR ERR " ERR
Tower Tower R
Height Dia
ft ft
#1 29.09 5.00
#2 ERR
#3 ERR
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Operation and Maintenance Manual
Carrier Corporation

City of Collierville, Tenn.

1.0.0. Purpose and Objectives

The purpose of this O&M manual is to provide City of
Collierville, Tenn. operating personnel with detailed
information for operation of municipal wellwater treatment
equipment located on site at the Carrier Corp. site,
Collierville, Tenn.

The objectives of this manual are to provide sufficient
information for operators to Start up and continue operation
of Carbonair Services Model AS 400 Airstripper,including:

'1.1.0. Efficient operation of all treatment units such that
effluent water is in compliance with all permit limitations;

1.2.0. Maintenance schedules for all components within the
Carbonair equipment.

This manual is organized into system description and operating
procedure within the treatment train. All system process,

mechanical, electrical, piping, and instrumentation diagrams
are provided as appendixes..

2.0.0. System Description

2.1.0. Carbonair Equipment

2.1.1. The Carbonair Model AS-400 airstripper is a 60"
diameter air stripper consisting of a steel sump with an
Ammerman Model BIB 164 blower, two 60" x 10 foot packing
sections containing 3.5" Jaeger Tri-pack packing
material, and a 60" demister section. Combined raw water
is pumped from 2 well pumps into a ‘10 steel pipe near
the equipment pad and enters into a combined influent

header which splits the flow to the two airstrippers.
This situation depends on both well pumps running or just
one pump running. If only one well pump runs, a motorized -

y
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valve mounted in line with the influent header will open
and if the other well pump is not operating the motorized
on that particular train will be closed to prevent any
flow from going into that particular airstripper and vice
versa. If both well pumps are operating both. influent
motorized valves will be open and the flow will split
between the two towers. After raw water travels past the
motorized valves it enters a FRP Piping header which
carries the water to the top of the airstripper. Mounted
in this riser pipe is a Signet Flow Meter which will
measure the flow for that particular tower. The flow
indicator is mounted in the control panel on concrete
pad. When water is pumped to the top of the tower it
enters a distributor. The water is then dispersed evenly
throughout the entire surface area of the media. The
water then cascades down over the packing material as air
is blown in through the bottom of the tower. When the air
and water interface around the packing a stripping action
takes place and the contaminants are removed from the
water and enter the airstream.

The airflow belng fed into the stripper is measured by
a magnahelic gauge located in the ducting between the
blower and stripper. The airflow from the stripper exits
into the ducting in the demister section on the top of
the stripper. From there the off gas is then discharged
into the atmosphere.

Once the water passes throughout the entire packing
sections the water is gathered in the airstripper sumps.
Since the discharge of the sumps are .piped together into
one common header and water levels in the sumps are equal
at all times even if only one well pump is operational.

Level controls are mounted on the side of the airstripper
sump of one of the units. These level controls will turn
on and off the effluent discharge pumps depending if one
or both units are operational. Once the discharge pumps
are on, there is a flow control valve mounted in line
with the discharge piping along with using a pressure
transducer mounted near the sump of one of the units and
utilizing plastic tubing from a coupling on near the

bottom of the sump to the transducer, which will then
measure the level of water in the sump in Inches of
Water. The transducer then sends that information to the
Honeywell Controller in the Control Panel, which in turn




sends a 4-20 ma signal to the motorized valve telling
the valve how far it should be open to maintain a certain
level of water in the sumps. The level in the sumps will
be maintained by the controller, opening and closing the
modulating valve according to the incoming flow rates.
The treated water, once it passes through the modulating
valve, is pumped into the underground pipeline up into
the aeration tower for chlorine and other treatment.

3.0.0. Mechanical Equipment List

3.1.0. AS 400 Airstripper

y
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Steel skid with steel sump.

3.1.1.
'3.1.2. Blower Model # BIB 164, Type II, Arrangement 9.
3.1.3

. Blower motor, 5 hp, 460 volts, 3 phase, HZ 60,
double belt drive with adjustable motor shieve.

3.1.4. Belt size - 4L 500

3.1.5. Shaft size - 1 7/16"

3.1.6. FRP packing sections: 60" x 124" high with 2-
Manways each. '

3.1.7. FRP demister section: 60" diameter with 16"

access manway. Demister section includes a

flanged stack if needed at a future date for off

gas treatment. '

Discharge Pumps

Cat. #: JMM 23337
Spec. #: 09P27236
Frame 254 JM
Serial # 389C
TEFC

3.2.0.

3.2.1. Model # 3656M close coupled, #12AI21635A
3.2.2. Suction Diam. 4"

3.2.3. Discharge Diam. 3"

3.2.4. Capacity: 500 gpm

3.2.5. Total head: 76°

3.2.6. Efficiency: 75% '
3.2.7. Minimum total head at shutoff: (Feet) 105
3.2.8. Impeller Diameter in inches: 9

3.2.9. RPM: 1750 '

3.2.10. HP: 15

3.2.11.

3.2.12.

3.2.13.

3.2.14.

3.2.1

()]




3.2.16.
3.2.17.
3.2.18.
3.2.19.
"3.2.20.
3.2.21.
3.2.22.
3.3 O.
3.3.1.
3.3.2.
3.3.3.
3.304.
3.3.5.
3.3.6.
3.3.7.
3.3‘8.
3.3.9.
3.3.10.
3.4.0. Flow
3.4.1.
3.4.2.
3-4.3.
3.5.0. Flow
3.5'1.
3.5.2.
3.5.3.
3.5.4.
3.5.5.
3.5.6.
3.5.7.
3.6.0.
3.6.1.
3.6.2.

‘ IU
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Volts 230/460

Amps 38/19

Hertz 60

Phase 3

Class F

Wear ring- Cast Iron
Impeller- Cast Iron

Blower Specification

Model # BIB 164

Type II T

Arrangement 9

H.P. 5

Volts 460

Phase 3

Hertz 60

Double belt drive with adjustable motor shieve
Belt size- 4L 500

Shaft size- 1 7/16"

Indicators

Quantity 2

Model #MK 575 Signet Accum-u-flow :
Included are accurate fluid flow rate and
totalized flow volume readings.

Sensors

Type- MK 515 Signet Rotor-X-Flow Sensor
Model # MK 515 P1

Housing material- Polypro

Shaft material- Titanium

Pipe Size- 8"

Sensor 0.D.- 1.05"

Sensor Length - 5.00"

Sensor Installation Fittings

Model # FPS080
Type FRP- Saddle




'3.7.0. Pressure Differential Gauges

3.7.1. Series 2000
3.7.2. MOdel # 2015
3.7.3. Range - 0-15"

3.8.0. Pressure Differential Switches

1. Model # 1823-0

.2. Operating Range in inches of w.c.- 0.15 to 0.5
3. Approximate Dead Band at minimum set point: 0.06
4. Approximate Dead Band at maximum set point: 0.06

3.9.1. Type: Texas Instruments

3.9.2. Inputs: 16 max

3.9.3. Outputs: 16 max

3.9.4. Note: See specs for more info on PLC

3.10.0. Digital Controller

3.10.1. Type: Honeywell Inc.
3.10.2. Model # UDC 3000

3.11.0. Pressure Transducer

3.11.1. Model # 1151DP4E1l2
3.11.2. Transmitter
3.11.3. Power Supply

3.12.0. Flow Control Valves

3.12.1. Type: Centerline Valves
3.12.2. Series: 6" -A

3.12.3. Body: Ductile Iron

3.12.4. Disc: Ductile Iron

3.12.5. Shaft: Carbon Steel

3.12.6. Bushings: Reinforced teflon
3.12.7. Seat: Buna N

mw*
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3.13.0.

3.14.0.

3.15.0.

3.16.0.

3.17.0.

3.18.0.
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3.13.1.
3.13.2.
3.13.3.
3.13.4.

3.14.1.
3.14.2.
3.14.3.
3.14.4.

3.15.1.
3.15.2.
3.15.3.

3.15.4.

3.16.1.
3.16.2.

3.17.1.
3.17.2.
3.17.3.

3.18.1.
3.18.2.
3.18.3.
3.18.4.

Electric Actuator

Size: 6"

Type: Automax Inc.

Model: ESP 1000-6

Electric Drive Unit and Esp Positioner for 4-
20 mA input

Electric Actuator

Size: 8"

Type: Automax Inc.

Model: E-1000

Electric Drive unit for on/off service.

Guy Wire

3/8", 50001lb. strength

4 guys per tower

3/4" turnbuckles attached to anchor blocks for
tightening purposes.

5000 1b. rated deadend grips used to attach
cable to tower guy locations and turnbuckles.

Concrete Anchor Blocks

3' diameter x 3'6" deep
3'4" rebar used including a 3/4" eye for
connecting the turnbuckle to the anchor blocks.

Packing Material

Jaeger Tri-Packs _

3 1/2" Diameter hollow, spherical-shaped.
See attached specs and curves for more
information.

Upper Distributor

Sch. 80 PVC

Main header: 8"

Slotted laterals:. 2 1/2" dia.
Laterals have one slot every 13/16




3.18.5. Width of slot openlngs is 1/8"

3.18.6. The length of slot is 120 degrees of the p1pe
" circumference.

"3.18.7. Maximum flow rate is 550 GPM

4.0.0. Process Description

4.1.0. Packed tower airstripping

4.1.1. Contaminated well water is pumped from the two
well pumps to the top of the airstripping tower. This
water is, in turn, disbursed over the entire bed area

of the airstripping tower through a slotted hub lateral
inlet distributor assembly. By gravity, the water
cascades down into tiny droplets for contact with a
counter current airflow in the tower. Depending on the
volatility of the contaminant in the water stream, the
volatile contaminating components go through a mass
transfer from a liquid state to a gaseous state. The
gaseous contaminant is now discharged out of the tower
through the demister section of the tower and then enters
the atmosphere. The treated water is now collected at
the bottom of the tower and is pumped out of the
Carbonair system and into the elevated storage tower.

4.2.0. Liquid and Air Flow Rates

| “ﬁw
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4.2.1. Design liquid flow rate of each tower is 500 GPM.
For optimum performance of the airstrippers this flow
rate must not exceed 500 GPM. If exceeded, the air-
water ratio will drop below the recommended rate.
Design air flow rate of each tower will be 3400 CFM.

With the liquid flow rate of 500 GPM and airflow rate of
3400 CFM, the air-water ratio will be 50-1.

The magnehelic gauge provided in the control panel should
be monitored on a weekly basis to assure operator that
there is no fouling of the packing during operation.
When the magnehelic gauge starts to rise, this means the
packing is beginning to foul. Consult Carbonair when
operator begins to notice this taking place.




5.0.0. Electrical Description

5.1.0. Existing and Carbonair Electrical Interconnections

5.1.1. The complete Carbonair electrical system was
designed with the intention of interconnecting the
existing electrical controls on site and identifying the
signal to the wells for the call of water. After
identifying those wires in the existing panel, those
signal wires were then cut and connected to new wires
which were then brought to the Carbonair panel through
conduit. These wires were then terminated on a terminal
strip in the panel. The wiring from the terminal strip
to the PLC in the panel was done at the factory. From
the signal wires brought in from the existing system, the
PLC was then programmed to start and stop, one stripper,
both strippers according to those signals. Once the

. specific piece of equipment starts up, the PLC sends a

signal back, utilizing another wire, through the conduit
to the existing panel and is joined with the other end
of the signal wire that was cut earlier. This will then’
send the signal for the well pump to start and stop
according to what the Carbonair PLC tells it to do.

5.2.0. Basic Control Logic

y
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5.2.1. The system was designed to allow the Carbonair
panel to have complete control of the entire system in
the automatic mode. The HOA switches for the well pumps
in the existing panel room must be in the auto position
to allow them to run when using the Carbonair system.
The Carbonair system is equipped with HOA switches and
wells may be run in the hand position if needed. Once
a signal or signals from the level controls in the
Ground Storage Tank calling for water is received by the
PLC, depending on the signal, one or both of the
airstripper blowers will turn on and also one or both
of the influent motorized valves will open. There will
then be a time delay of 15 seconds before the well pump
will start. When the water level in storage tank gets
to a certain predetermined height a signal will be sent
to the PLC and it will shut down the proper well pump and
after a time delay will close the correct influent




motorized valve to assure that no water is allowed into
the tower that was just shut off in the event that the
other well pump is still running.

5.3.0. Level Controls

iy
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5.3.1. Level switches are mounted on the side of one of
the airstrippers in a sight glads in a vertical position.
There are three switches in the sight glass. The switch
on the bottom of the assembly will stop the discharge
pump or pumps and the second from the bottom will start
the discharge pump or pumps. To explain further, if the
system is not operating and there is a call for water
from one of the wells, that particular stripper will
start up and water will begin to be treated. Once the
water level in the sump begins to rise, the water will
lift the first switch in the sight glass and nothing will
happen, then when the water level reaches the second
switch and lifts it then the discharge pump for that
stripper will turn on and begin pumping water out of the
sump. If a call for water is received for the other well
pump to start while the first system is running, stripper
# 2 will start up and begin treating water. The
discharge pump on this stripper will automatically start
after a short delay.

The third level switch in the assembly is the high level
switch. If one or both of the discharge pumps fail to
operate the water level will reach this switch and once
it lifts the switch the well pumps will be shut down
along with the blowers for each stripper. The discharge
pumps will still operate and when water is pumped down
to the bottom level switch they will shut off also.
Along with shutdown of the well pumps and blowers a relay
will latch making sure that the system will not start
back up again without troubleshooting the system to find
out what caused the high level situation in the first
place. Once the problem has been located and fixed the
operator will then have to push a reset button on the
panel allow system to restart. Once the relay is
latched, it is impossible to run the system in the auto
position. If needed, the blower and well pumps may be
operated in the manual position.




5.4.0. Pressure Differential Switches

5.4.1. A pressure differential switch is included for
each airstripper.: In case of blower failure, a set of
contacts in the unit will open and send a signal to the
PLC that no blower pressure is indicated and again the
well pumps and the blowers for each system will shut down
automatically. When problem is fixed and ready to
restart system, once again the alarm reset button will
have to be pushed.

5.5.0. Motorized Valves (On-off)

5.5.1. The two 8" motorized valves open and close
according to the specific call for water for each well.
If a call for system #1 to start up, the blower for that
particular airstripper will start up along with the 8"
valve opening. When a call for system #2 to start ,
again the blower and the 8" valve will open before the
well pump starts up. When the storage tank fills up and
the call for water ends, the well pump or pumps will turn
off and the motorized valves will close also. If one
well pump and airstripper turns off and the other
continues to operate the motorized valve on that
particular train will close and not allow any water to
enter that airstripper.

These valves operate on a 110 volt source coming from the
Carbonair PILC.

5.6.0. Motorized Actuating Valve

y
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5.6.1. A 6" motorized actuating valve is located on the
discharge header. Along with the actuating valve, a
pressure transducer is used to indicate the level of
water in (inches of water), which sends a signal of that
level to the Honeywell controller which in turn sends a
4-20 ma signal to the actuating valve which opens and
closes the valve according to the level of water in the
sump that is be maintained.

This valve also is operatéd on a 110 volt source coming
form the Carbonair panel.
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6.0.0. Preventative Maintenance

>

| 6.1.0. Blower

6.1.1. Grease bearings after approximately 4-6 months
of operation. One or two pumps of grease is all that is
required for these bearings.

6.1.2. Check belts for wear and tightness after 1-2
months of operation and every month after initial check.
6.1.3. Consult Ammerman blower manual for further
information on greasing and other maintenance schedules.

6.2.0. Discharge Pumps

6.2.1. Grease once a year. One or two pumps is all that
is necessary. '

6.3.0. Level Controls and Sight Glass

6.3.1. Periodic cleaning of sight glass may be necessary
depending on algae growth. To clean sight glass do the
following steps:

1. Turn power off to system including 110 volt
power.

2. Remove cover from sight glass junction box.

3. Label wires in junction box before
disconnecting.

4. Disconnect wires in junction box and remove
sealtite connector and loose wires from junction
box. :

5. Unscrew 2" brass fitting from assembly and
remove level control setup from sight glass.

6. Using a small brush with a long handle insert
into sight glass a move in an up and down motion
to clean inside of glass. Clean level switch
assembly using water and a small soft bristle
brush. '

7. To reinstall, start at Item #5 and proceed
backwards to #1.

RBONAIR




6.4.0. Motorized Valves

6.4.1. No maintenance will be necessary. If operator
notices any problems he should notify Carbonair as soon
as possible.

6.5.0. Signet Flow Meters

6.5.1. If operator notices a drop in flow, it may be
necessary to shut system down and remove the flow sensor
from the installation fitting and clean the rotor. Once
removed, simply clean with fresh water and a small brush
or rag to remove any excess grit or grime that may have
accumulated on rotor. Reinstall after cleaning, making
sure the flow arrow is pointing in the correct position
and the tightening nut is tightened properly.

6.5.2. If a sensor, rotor, or O-ring need to be
replaced, this can be done in only a matter of seconds.
However, Carbonair must be notified immediately as to
what is needed how soon it is needed. This will enable

.us to ship out the parts immediately.

7.0.0. Cleaning of Tower

7.1.0. Acid Wash of Packing Material

;
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7.1.1. A 1 1/2" flange is located on the bottom of each
airstripper sump for future use. At that time, this
flange may be used to connect a suction line of a
recirculating acid wash pump. A blind flange will have
to be removed before hooking up the suction hose.
7.1.2. A 1 1/2" FRP coupling is included in the influent
header to each tower. A. stainless steel flange is
provided for hookup for acid wash piping. A steel blind
flange will be included which will be removed for hookup
with acid wash piping. When acid washing tower, the
blind flange shall be removed and install a hose from the
discharge side of the acid wash pump to the 1 1/2" FRP
coupling. '

7.1.3. A 10% solution of Hydrochloric acid is
recommended for cleaning the airstripper packing.
Consult Carbonair services prior to acid washing the
tower. Carbonair will need more information and data to
calculate the correct amount of acid to be used.




7.1.4. Before recirculating the acid, operator must
close the manually operated butterfly valve located at
‘the base of the FRP influent piping. Doing this will
assure that no acid is allowed .into the Ductile Iron
piping which in contact with acid w111 deteriorate very
quickly.

7.1.5. A blower inlet plate is provided for installing
between blower ducting and sump blower flange. Operator
will remove blower ducting and attach plate prior to acid
washing. This is needed to eliminate any possible damage
the vapors or solutions could do to the blower if plate
is not used.

8.0.0. Disassembly of Tower

8.1.0. If airstripping towers are ever needed to be
disassembled, the following items must be obtained:

8.1.1. A 50 Ton crane with approx. 110*' of boom.
8.1.2. Two (2) nylon belts to wrap around tower and
choke the belts at 180 degrees from on another below the
upper flange of the packing section to be removed.
8.1.3. A 32" extension ladder for hooking up the belts
to the crane.

8.1.4. A 9/16" combination wrench and socket w/ratchet.

8.2.0. To take down towers, follow these steps:

8.2.1. Remove signet flow meter from installation
fitting. Wrap with some kind of protection

device.

8.2.2. Remove bolts from influent header flanges and set
on ground.

8.2.3. Wrap nylon belts around tower and hook to crane
per instruction # 8.1.2.

8.2.4. Tighten nylon belts gently so there is a bit of
a strain on crane.

8.2.5. Loosen guy wires and remove from anchor blocks.

8.2.6. Remove 3/8" nuts from bolts on flange connecting

sump to first packing section. Make sure that

the crane has a bit of tension on the nylon

belts. When all nuts are removed, try to remove

bolts from flange before the tower is lifted off

y
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the sump section. This will assure of no damage
to the FRP packing section flange. Once bolts
. are removed, lift off with crane and set on a
- flat surface.'

8.2.7. When set on flat surface begin to remove nuts and
bolts from flange connecting -the tow packing
sections together. When unbolted, lift off
section using crane and set the top packing
section and demister section on another flat
surface.

8.2.8. Next, you may begin to unbolt the demister
sectlon from the upper packing section. When
unbolted, lift demister section off.

8.2.9. When resting demister section on ground, it
should be set on some 6-8" blocks to assure that
the upper distributor will not be damaged.

8.2.10. Collect all flange gaskets and clean them before

reassembly begins.

'9.0.0. Reassembly of Tower

9.1.0. Before reassembly begins, make sure that the packing
media is filled to their proper heights.

9.2.0. Make sure that the flanges are clean and the gasket
material has no foreign material on it.

9.3.0. Again make sure that the flange gaskets are clean.

9.4.0. When ready to reassemble tower, we recommend using a

-small bead of silicone caulk on the top .and bottom of each

J

flange gasket to prevent any leaking of water during operation
of the tower.

9.4.1. Install demister section to the upper packing
section making sure that sections match at the same
location as when tore down. This will assure you of
having all flanges and support brackets line up with each
other when the reassembly is complete. When all bolts
are in place, tighten all bolts slightly, all the way
around first, and then snug them up a bit at a time.
This will assure proper tension of the flanges all around
the entire flange and prevent leaking during operation.

CARBONAIR |
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9.4.2. When bolts are snug, go around one last time and
tighten securely.

9.4.3. Set demister and upper packing section onto lower
packing section making sure that the manways are lined
up correctly. Tighten bolts as previously stated.
9.4.4. When tightened, set both packing sections and
demister on top of sump section and position correctly.
When tight, reattach guy wires .and make sure that tower
is perfectly plumb. This is very important, because if
not plumb, water will tend to move to one side of tower
and our efficiency of removal will drop off considerably
9.4.5. When all bolts are tightened and gquy w1res '
attached remove crane and nylon belts from tower.
9.4.6. Reattach Influent piping and tighten properly.

10.0.0. Removal of Packing Media

10.1.0. If needed, the Jaeger packing material can be removed
in two different ways. They are as follows:

10.1.1. Unbolting and removing the lower manways of each
packing sections. Catching the packing material
as it comes out of the manway is very important.
This can be done using heavy duty garbage bags
or even small drums of some sort. When the
media is fouled real bad, it is almost
impossible to remove media in this manner.

10.1.2. Disassembly of tower and turning the sections
upside down and dumping the media into a
dumpster. This method has been used quite often
but does get fairly expensive if a crane has to
be rented. :

10.2.0. Consult Carbonair to which procedure would work out
the best for your particular need.

;
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.0.0. Appendices

Site Plot Drawing # CC 437

System Elevation and Plot Drawing # CC 429

Pipe Layout Dra&inq # CC 473

Pump Control Drawing # CC 518

Process and Instrumentation Drawing # CC

Cut sheets for Model 3656-M Pump
Blower Cut sheets
Signet Flow meter cut sheets
Pressure Differential Gauge cut sheets
Pressure Differential Switch cut sheets
PLC cut sheets
Honeywell Digital Controller cut sheets
Pressure Transducer cut sheets
Flow Control Valve cut sheets
Automax Electric Actuator cut sheets
Guy wire Specs
Packing Specifications and Curves
Upper distributor cﬁt sheets

Liquid Level Controls cut sheets
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Appendix A-20-- Model AS 400 Sump Section Drawing #
CC- 416 Revision B

Appendix A-21-- Model AS 400 Packing Section Drawing #
CC- 418 Revision B '

Appendix A-22-- Model AS 400 Demister Section Drawing #
CC- 417 Revision B
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| o SECTION 1
@@@: | I EngineeringData | y154ej 3656 M-Group

Model 3656 M-Group Close-Coupled Unit
.. Typical Engineering Specifications
.SCOPE ‘ i
The contractor shall provide _ 3_ (quantity) horizontal close-coupled, end suction centrifugal pump
unit/s, Model 3656 M-Group as manufactured by G & L, A Goulds Pumps Company or equal.

All pump units shall be of one manufacturer and provided complete including electric motor drive.

li. CONDITIONS OF SERVICE . '
A. Equipment item No. | - m JAATRIC3IS A
B. Flange Inside Diameter: Suction (In's) FF v
Discharge (In’s) FF 3
C. Primary Service Condition
Capacity (GPM) »Y OO
Total Head (Feet) 26
Efficiency (%) s
D. Min. Total Head at Shutoff (Feet) : /8.5~
E. Impeller Diameter (In's.) ?
F. Operating Speed (RPM) . /750
G. Maximum Motor HP LS
11l. PUMP CONSTRUCTION _ :
Each pump shalt be designed for clockwise rotation viewed from driven end and include the following design features:
A. Casing '
The pump casing shall be spirai volute type, back pull-out design with ASA 150 Ib. flat faced flanged
suction and discharge connections above 2'%" size and shall be constructed of Cast Iron, ASTM A48
CL20 material.
The pump discharge nozzle shall be tangentially oriented.

A pump casing drain shall be provided with a (steel or brass) pipe plug:

B. Wear Ring

Replaceable casing and seal housmg wear rings of _C:,L__ (Cast Iron ASTM A48 CL20 or
. Bronze ASTM B548) shall be provided and heid securely by means of interference fits.

C. Impeller

The pump impeller shall be of enclosed design, constructed of_&.—t__. (Cast Iron ASTM A48
CL20 or Bronze ASTM B584) material and key driven. A stainless steel cap screw and washer shall
provide positive attachment of the impeller to the motor shaft.

. D. Seal Housing/Adapter

The seal housing and motor adapter shall be of 1-piece design, constructed of Cast Iron, ASTM A48
CL20. Registered mating fits to the pump casing and C-Flange motor shall maintain positive unit
alignment and support. Sealing of casing pressure shall be maintained by an O-Ring of Buna-N material.

Motor and casing connections shall be held securely by means of grade 5, high strength hex head
capscrews. A bottom drainage port shall be provided to allow condensation or seal leakage port shall
be provided to allow condensation or seal leakage to drain and not be retained within the adapter.

remmm




E. Mechanical Seal
The pump shaft seal shall be a John Crane Type 21 mechanical seal or equal constructed of th
following materials:

Seal Stationary Rotating Metal
Type Face Face Elastomers Components
Standard Ceramic Carbon Buna-N 18-8 S/S
-~ Option
F. Shaft Sleeve

The pump shaft sleeve shall be constructed of AIS! TYPE 303 stainless steel and shall be of the hook
type design, locked in place by the impeller without necessity of other mechanical locking devices.

IV, ELECTRIC MOTOR
The drive motor shall be non-overloading of NEMA standard design with JM shaft extension C-Face
mounting suitable for close-coupled pump mounting. Motor rating shail be:

/S Hp,/ASORPM
3 _phase, £ Hz, Y60 voits
Mr open drip-proof
High Efficiency with 1.15 service factor

IV. TESTING
A. Each pump casing shall be hydrostatically tested by the manufacturer in accordance with Hydraulic
Institute Standards at 250 PSIG. .

B. Production performance testing wiil be conducted by the manufacturer on each pump unit using the
actual motor. Head at shut off and a minimum of 2 operating points will be measured at operating speed to
verify performance.
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Close Coupled and
Frame Mounted Units

Performance Curve — SECTION 1
Model 3656/3756 M-Group
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FEATURES
~CLOSE COUPLED DESIGN
Compact design saves space and
simplifies maintenance.
BACK PULL-OUT
Reduces maintenance down-time.
MECHANICAL SEAL
Standard John Crane Type 21
interchangeable on Model SST-C
and Frame mounted Models.
MATERIALS OF CONSTRUCTION
Available in All Iron or Bronze
Fitted for maximum application
flexibility.
REPLACEABLE WEARING
COMPONENTS
* AISI TYPE 303 Stainless Steel
“shaft sleeve.
¢ fron or Bronze casing and Hub
wear ring.
DESIGNED FOR MAXIMUM
EFFICIENCY
Enclosed impeller design, dynamic
balancing and renewable wear
rings reduce losses affecting
performance and pump life.
MOTOR ADAPTER
Rigid cast iron motor adapter pro-
vides support and registered fits
maintain positive unit alignment.
" SUCTION & DISCHARGE
PIPE CONNECTIONS
_Standard 125 Ib. ANS|, flat
faced flanges.

I~ MOTORS

Standard NEMA Frame, JM shaft
extension, C-Face mounting.
3-Phase, 3500 or 1750 RPM.
Open Drip-proof and Totally
Enclosed Fan Cooled. Inter-
changeable on Model SST-C.

© 1988 GaL

SPECIFICATIONS

CAPACITIES TO...
1600 GPM (363 m*/hr) at 3500 RPM
1400 GPM (318 m/hr) at 1750 RPM
HEADS TO...
400 ft. TOH (121m) at 3500 RPM
185 ft. TDH (56m) at 1750 RPM
WORKING PRESSURE ...
175 PSIG (12 bars)

MAXIMUM SUCTION

PRESSURE TO...
100 PSIG (7 bars)
MAXIMUM TEMPERATURES TO. ...
212°F (100°C) with standard seal
OR

250°F (121°C) with optional
high temperature seal for
water applications.
DIRECTION OF ROTATION ...

Clockwise when viewed from
motor end.

. MOTORS...
NEMA Standard Frame JM shaft
extension, C-Face mounting.
Open Drip-proof or Totally
Enclosed Fan Cooled, High
Efficiency 3-Phase, 60 Hz.,
with 1.15 Service Factor.

208-230/460 volt through
215JM Frames

230/460 volt 250JM and
Larger Frames

3500RPM...15t0 75 HP
- 1750RPM...7%2 to SQ HP

Optional Expiosion Proof or
Premium High Efficiency motors
availabie in 3-Phase only.

G&L

Ciose-
Coupled
Centrifugal
PUMPS

3656

MECHANICAL SEALS...
Standard ceramic/carbon faces,

- 316 S/S metal components and
Buna-N elastomers. Qptional High
Temperature and severe duty seal
materials available. '

APPLICATIONS

Specifically designed for:

¢ Water circulation

» Booster service

« Liquid transfer

» Spraying systems

* frrigation

¢ General purpose pumping

NPT Threaded Pipe
Connections
1% x2-10 and 2% x 3-8
. Maodeis Only.

Effective June. 1986




101
178
198

199

126

103

383

408

370

NOTE:

AlS| 1045 Steet
Motor shatt extension

(Typical)

3N

Seal Housing Wear Ring (item #203) not shown above. See repair parts page for’

detail. (Required for all Models except 3 x 4-10)

PUMP DIMENSIONS AND WEIGHTS

MATERIALS OF CONSTRUCTION

Material

Item No. Part Name All lron Bronze Fitted
-__100 - Casing _ 1001
S 10 Impelier 1001 ~ 1102
"103 - Casing Wear Ring 1102
108 Adapter/Seal Housmq 1001
128 Shatt Seeve S
1118 Impeller Key AISITYPE 300
198 impeller Bolt Series Stainiess Steel
199  Impeller Washer o n
i 70 - Hex Head Cap Screw - i
i -Adapter to Case SAE 1200 Series Stee
n . Hex Head Cap Screw Grade 5
Adaoter to Motor
- Mecsheaa'mcfl g‘:{'ﬁ': Service Rotary Stationary Elastomers 'g:g;
383 STD. 10K16  General Ceramic Buna -
- _OPT___10K20_HiTemp Carbon NeResst EPR 0%
0PT.  10K26 Cgﬂ Ceramic  Viton S-S
408 Pipe Plug Ya”or %~ Steel Brass
513 0-Ring Buna-N
Materials Material Cade Engineering Standard
of 1001 Castlron ASTM A48 CL20
Construction 102 Bronze ASTM B584

All pumps shipped in vertical discharge position. May be rotated in
90° increments. Tighten ¢asing bolts to 80 ft.-ibs. torque.

Note: 213/215 frames have 250JM shaft exiension.
364/365 frames have 324JM shatt extenson.

SPECIFICATIONS ARE SUBJECT TO CHANGE WITHOUT NOTICE.

’ DISCHARGE'
APPROX
UM? TSuct. Disch.  (ret) bs) g
: (Ibs. — l
Thx210 2 1k § 3 Sk 1w % ! 1 -
7k x38 s S 1%s 75 , . |
22x310 3 2k Th M 5%k 82 } 4 - 0_
2R x313 9 3 e am w | N A= B MT*X-
3x47 5t 6 2% 5 0 ] (N } SUCTION _J - LJJ )
3x410 4 3 Th S e % B——— ! _
Sx&10 _7 gl ‘ O i
3x413 5 9 , _Th 152 G | &€& DRAIN PLUG a1
4x58 5 S5k 8 5 4h 96 APPHOX 4 H-HOLES
4x6-13 6 54 9 Th 168 MAX. ,
Noter 112 x2-10 ang 22 x 3-8 NPT Threaded Connections
MOTOR FRAMES/HORSEPOWER MOTOR DIMENSIONS AND WEIGHTS (may vary with manutacturer)”

Frame Weight
Size JM 0op TEF RPM . «  of Motor
13102 Th Tk Fame - < o (mE) : (max) ___fibs.)

5 TC ™ 0 SzedM A AB B1 c__ o E_F H -0 00P TEFC
254 15 15 28T 0y, g Th_ 8 sy v —B s oy qqy 1012
284 %5 %5 B4 oy qorne TR0 oy 5 Ok g oy 3y, 183 S
% » » 256 U120 10 10 5 27 315
224 0 40 284 1T 1% 12% P 11%e 51 43 Y i 15 314 408
26 50 50 286 1P 10" 11'%s 5k k1t 422

215 TC2 15 — 3 o 5 Ik 1% TR g o S oy ony, e gy M6 SR

284 20 15 ~ 326 : 14 112 134 (] B © 542 588

256 25 2 SBATCZ 7y, (77pg 1PR_1Zh 1S 7 Bh_ 1 oy gy 0 TD
84 2 % 365 TCZ 5% 13% 15 5% 1005 805
786 40 0 (mmmhmwmmmmmwmmmy ! '
324 50 40 3500 ' ' '
3% &0 50 .

364 TCZ 75 60

385 TCZ — 75
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Blower Specification

Model BIB-164 Type II, Arrangement 9
5 HP, 460 volt, 3 phase, 60 Hz motor with

double belt drive and adjustable motor
shieve.

:

CARBONAIR




GENERAL DIMENSION:

BIB CENMTIIFUGAL FAN

N

ARRANGEMENT 1 & 9

]

FAH DISCHARGES: VIEWED FROM DRIVE 8IDE

NOTES:
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by el : OF‘BEATNQ PEDESTAL.
' T PN —
- M Y "l’:IKD J N d B A .__.% c
— sEE hol ) p—m Ll 8 —|e °
COUNIENCLOCKWISE ABOVE, Cl OCKWISE OPPOSITE __"l o } EX[ENDEP BALE PeR
ANGUL AN DISCHANGES ANE SET UP ON 45°¢ "ﬁ,ﬂ-.lﬂ.‘-il POWNBLAST  PISQIARZE
TOP HORIZONTAL DISCHARGE, COUNTENCLOCKWISE f. DA, 1WE BASE PLAN
H wasst | wass bAsE Dagion wamorl fx
“1°]° @ " T E s e el e 1 Yl"'““"muf“m“ﬂ‘mm
2D ion| ] U | Vs | | Wave 22 |arafara [ oo | arn | 2om | awa | e | 26 [oawe| | e [Tz o] - [ [ 0 [awe [ w1 |12
v v 2v. mlnl e || o |2ea |2k o Lo | o | a2 |asw] v w | el - w oW s | sy [ w
isv. |16% 264 2nd | R T A A R EE B E B 2 R BT IS I I I Y I T R T
AL E ) ss] 1 AR A B R e I A A R R R T T
19%| 19% | 30% B i | %ath | vae| wove 334 00 | 6 [ao | venfoove o [ aam | aen ] esa | vewf 2 w6 {wen| - [ | 0 fwaw s 1 | e
o iswd 2 [ 2in |2 (v n| 2 T 2T I ) Y T X BT Y P X 2 I I e I I R T R B
20 174 | ] 207 v w2l 2 Whe [ Have [ v [on |34 L ave | o ] % fon|unionlanlzul wlav]-- | wl 12 Jivan] =61 |2
w 294 %% tove Whe 2 AT T A A e s2 | oove| on | uow | sem| 2w| w] wlzu]-- ] w | 0 [imava] 26 1] 2u
P A B e o 2| o | W ¥ L] meve | a0 [1s [s0 51 o] s | oov|eoa| 50 | sorf 2eaf 2w nifan - T w | 2 Java] 21 [
"o 2w v 3| @ K 5 (e | Wato [ 1] Wov |5t |19 [ s [ sty 69 [ 6o | w50 | sow | ssvh | 2ot 2| 28 [aowe| = [ oo | 12 [1mawe| a1 [ o0
ol % | un| @ wal a| 5 Whe | W1 Vo [ vy| Bvee o 508 | 62 | o0 |asw | 10 | son ] sav [sove | 2o [ amv| 2ma| as Jarve[ o | |02 | ] a1 |
| 207 oo e | oom MR o | o [ [ W vl waw [sov | oos {oan [oaveaaa | 0 | o] w0 Jeval re | auw] aoal as feowe| e [ we [ 10 [ 2an | a1 e
oo 3% | an [on [ eon w| | % AR A R A A A N R I A
‘o 35 [t ioa| 4 #| %| 0 A A A R S S S R R R e R R R R AR e
of s | i [ 618 1o iyl w BT I S AU P79 IS 7 T O Ry T I Y I S IR
840 [ v [spuf srafuv byl | u § P TR 2N P TR ) [ A (T2 R A A e [ T E R A T B I A
0| @ | oo | 604 | oo sl | s 1 B A e e e e A S Y R D A D R Rl QI I O A A
) T G [ (2 srl gl w ] P T O R e A e e G A A T 2 e B B A D A D R A
ol sra] o] Tev 12 24| 4| o 2 Y Y A I e e e R R R R R O R T
w00f 6% | 15 | 844 1304 FARAE [0 I B A Y 3 [ i ) X R E R I R O E R R A
wof 104 { s f sam iou w{ 0| » ! o A T A (O A A e e e I I R I R D N AR I r
18" DIMENSIONS NOT 10 HE USED FOR CON3ITAUCTION URLESS CERTIFIED ‘FOf ARNG. 1§ ONLT

@

D

@) :




bt by T N emd 48 e
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OWRATE

Accurate, Low-Maintenance
Flow Volume Indicators

a5,

SPECIFICATIONS:

Disptay Accuracy (MK 575):

Dispiay Repeatabiiity
(MK 575):
" Volume Dispiay Accuracy:
Pulse Output:
TTL Compatible:

Counter:
TTL Compatible:

Power Requirements:

Dimensions:

' T RN E D =V

+1% of full scale

+05% of fuil scale
+2% of full scale

Source. 65mA at46V
Sink, 25 mA at04V

Source, S mA

Sink, 5 mA

Nominal 8 to 18 VDG, at 315
mA Not damaged by
voltage spikes as high as 25
VOC. (Power converter
included) inciudes reverse
voitage protection.

5% inch square bezei
(requires 5.1 inch panei
cutout) 4.75 inches deep

MK 575/MK 575R
ACCUM-U-FLO

Just a quick glance at Signet’s MK 575 Accum-u-flo - -
gives you accurate fluid tlow rate and totalized flow
volume readings. By having both these essential flow
functions-combined on one convenient unit, you'll
save space and efiminate additional expense. Flow
rate is displayed on an easy-to-read 5% inch analog
dial. While totalized volume is presented on a low-
maintenance, electro-mechanical counter. Choose
from a 7-digit non-resettable counter (MK 575) for
continuous totalizing or a 5-digit front resettable
counter (MK 575R) for periodic totalizing. The MK
575's 245 degree, high-torgue meter gives you greater
resolution in high-vibration areas. With a resuiting flow
rate accuracy of +1% of full scale—and totalized
volume accuracy of +2% of calibrated flow rate. And,
you can easily interface the Accum-u-ilo with other

- TTL compatible equipment. Includes a 117 VAC to 12

VOC pawer converter.




The Flow Sensor That Makes Short Work
Of Your Flow Measurement

(4

TR T R R LR IR et Ba L e e e o A TRt

F TR sxé.s-u‘:vm.'.

MK 515
ROTOR-X"‘ FLOW SENSOR

Streamline your flow measurement operation with the
MK 515 ROTOR-X™ Fiow Sensor. By using this compact
flow sensor, a matched sensor instailation fitting, a Signet
flow meter or controller, and ordinary hand toots, you'll have
a complete flow monitaring or controiling system—in
minutes. Accurate to +1% of full scale, with repeatability at
+0.5% of full scale, this insertion sensor operates on a
simple electromechanical principie. And, it's proven in
thousands of liquid flow applications woridwide. It all adds
up to precision, dependability, and convenience—basic
advantages that are quickly outdating its in-ine
counterparts.

A TIMESAVER YQU CAN BANK ON

Canvert your maintenance hours into minutes, wnth the
ROTOR-X™ . Shouid a sensar, rotor, ar O-ring need to be
replaced, it takes.only seconds. Reducs your system .-
downtime substantially with a stand-alone MK 515 sensor.
Or, simply aad an MK 319 Wet Tap Assembly and completely
eliminate dowmtime. Combined with the ROTOR-X™ during
initia instaliation, the MK 319 Wet Tap allows sensor removal
without system shut-down, .. .. - :

RETINY IS ---‘-__;.. e

Optlonal local or remote apablhty lets you piace your meter-
up to 200 feet away without signal ampiification. And, you
can install the MK 515 in pipe sizes ranging from ¥ inch to

" Patented, “flow- -~ -
through’’ rotor design

ensures accurate, lmear B

output to 11%.

36 inches without a lot of additional cost, because the

~ ROTOR-X price increases only slightly for larger pipe sizes.

RUGGED CONSTRUCTION FOR LONG WEAR

Availabie in a choice of chemically resistant, non-
contaminating housing materials, the ROTOR-X stands up
to the harshest environments. The glassfilled poiypropy-
lene housing version is lightweight—but strong. A feature
which makes it ideal for handling a wide range of liguids,
including corrosive fluids in chemical processing. For
processes containing acids and sotvents, the PVDF (poly-
vinylidene flugride) housing version is a tough fluorocarbon

that is highly resistant to more severe fluids, such as acids -

and solvents. (See PVDF section for more un‘ormanon on
Signet’s all PVOF flow momtonng systems.) :




oo FLOW MEASUREMENT'
»  SIMPLE AND ACCURATE.

RS Ty
rees .

.. =--.%..The ROTOR-X works on a sample but precxse, electro- . ...

. mechanical principle based on measuring the rate and
“voiume of flow in your pipe. Four permanent magnets, -

imbedded in the rotor blades, spin past a ¢oil in the sensor
body. As the fluid flow causes the rotor to rotate, a sine wave
signal is produced, directly proportional to the flow rate. The
patented “open cell’ feature ot the rotor ensures a
Ilnear, repeatable output up to 50 fps —with accuracy of

"MK 515

MK 415

barriers) for use in hazardous environments.

SPECIFICATIONS:

+1% of tull scate. The

 resuit—minimal head

+ loss and no cavitation.

T Additionally, you can

* combine the ROTOR-X

Flow Sensor with an
intrinsic satety barrier
(contact the factory for a
list of suggested

Qutput Signal: MK 515 MK 415
.é‘@ tV p-pitps Or.‘;ﬁnc;lp/fps
- Output Frequency: 5-6 Hutps nominal
Flow Rate Range: 1-50 fps 15 tps-30 tps
Linearity: +1% of full range
Qutput Accuracy: +1% of full range
Repeatability: +0.5% of tull range
Maximum % Solids: 1% of fluid 10% of {luid
volume volume
Standard Cable Length: 25 feet

HOW TO ORDER

Part No.

MK 515-PQ
MK S15-P1

MK 515-P2 .

MK 515-V0
‘MK §15-V1

MK 515-v2 o

Haousing
Matenal

Polypro
Potypro

" PVOF
PVOF
PVDF

Petypro

ROTOR-X™ FLOW SENSORS

Shatt
Matenal

Titanium
Titanwum
Titanium

‘Mastelioy C
Hastalloy C .
" Hastalloy C

FOMK 415 R
" 'The MK 415 oﬁers all the performance featur&s of the :
MK 515, plus greater clearance between the rotor and _
- _ the housing. Designed for fluids with up to 10% :
- particulate matter, this unit is ideal for ground and sea
water monitoring, and measuring agricultural irrigation

water.

QUICK, EASY CONDUIT INSTALLATION

Designed to allow optional conduit instailation, the MK 515
lets you easily comply with local codes requiring conduit
protection. For instance, pry off the plug on top of the sensor.
Underneath it you'll find a ¥z inch (F) NPT thread. Naw,
using an optional conduit adaptor fitting kit, connect your
conduit. And, either an optional instrument back-cover kit,
or a specially prepared NEMA bax, will provide everything
you need far quick conduit connection to a meter or
controller. Additionally, you can adapt to both rigid and
flexibie liquid-tight conduit, protecting your system
hookup from harsh elements
and mechanical damage.

Pioe
Size
(in.)
IA_‘
58
10-UP

ad
54
10-UP

Sensor
Q.0.

(in.)

1.0
108
105 |

1.05
1.05
1.08

Sensor
Length
(in.)

$.00
.73

S.0Q
7.75

AL 'zﬂU‘!’(i!'i‘J-)ﬁml‘*llr!i!l;'d(-‘l‘-l?‘.'?‘ g
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Sensor Installation Fittings

MK 515/565 R

| |

PVDF | FBERGLASS | POLYPROPYLENE |

T PIPE :
jMATL¥ PVC 40 & 80 CPVC 30 STAINLESS 318
e .

U ePsos0

.; PVC. CPVC and foergiass have sio ends.
7 has socket ends: copper (for copper and brass &bing)

" thickness and 0.0,
Weid 1 axisting Dipe: Dleasa specify pioe SChedule.4<: 7M.
Braze o existing pioe: Dieass snecity pipe schedule, 7=
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Seiec: the Dwver Magneneiic® gage for nigh accuracy — guaranteed
within 27 of 25l scaie — and for the wide choice of 31 ranges avail-
abie 1o suit rour needs preziseiv. Using Dwver's simpie, Irictioniess
Magneneiic® movs iogu indicatas iow air or non-corro-
sive gas pressuras — 2:1%2r pOSitiva. negative {vacuum! or differen-
tial. The cesign rasists shock. +~idration and over-pressures. NO
manomerer uiG 0 evaporat2. Irsaze or cause toxic or leveiing prob-
lems. It's inexpensive. 100.

ne

Widelv used ¢ measure fan 2ncd diowar pressures, diter resistance,
alr veiocii: “ace ¢rall. cressure drop across orifice piates. liquid

svstems. I7 aizo checxs gzas-air ratio ¢controls and automatic valves,
anc mon:iors slood anc r2splratory Jressures in medical care
eguipment.

Mounting. 2 singe zase
31Z8 1S uSeT "3r Most -2nges
of Magnenenc zagas. They g :
zan 2Je ftusn Jr suriace ‘- —_— et
mauniaq wiin stangara Flysn...Surtace...or Pipe Mounted
nargware suponies. Nith ne

astional A-510 Pipe Mounung Kit they may de zsnveniently installed on hori-
zomtal or verucal 1¥a7-2° Jipe. Aithougn Z3ubrared ‘or vertical position, many ranges
apove | Incn may Je used at any angie Jy SImCly re-2eroing. However, for maximum
aczuracy, they must e Zahibrated in IN@ Same JOSILon in wnich they are used. Thesa
craracienslics make Magnenenc Zagas 16221 Jor DON SELoNary and cortanie applications.
A <¥2" hate s recuwred icr tlusn sanet maunting. Comolete mounung and connectian
fittings plus insTuctions are furnisneg with 2acn inswrument

I Vent valves .
R Al ‘n 30plications wnere oressure 1S Continuaus and the Magnenelic
Pl L 2382 1S connectec Sy metai ¢r 21asuc tuping wmch cannot be
- 2asily removed. ‘we suggest using Dwyer A-310A vent vaives to
connect gage. Sressure can tnen de removed 10 check or re-zero
the gage.

HIGH AND MEDIUM PRESSURE MODELS

Instaliation 15 SiMuar 10 S1aNC2arc gages excent that a 4Ya" hole is
needeq for flusn mounung. The meaium dressure construction 1s
rateq for internal oressures ue to 23 psig ana the hign pressure up
'¢ 80 osig. Avannaore 1n all ranges. 3ecausea of targer case. will not
‘itin portable case. Veignt ! .. 10 oz. {installation of the A-321
sately renef vaive on Stancarc ‘Aagnenenc gages oiten provides
ascfgt;ate oratection aganst inTreduent overpressure: see Sulletin
-101).

e e T R 2
l“ o1 ; '“‘

S
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e

PHYSICAL DATA

Ambient temperature range: 20° 1g 123°F °

Rated total pressure: — 237 5g. ¢ 13 c3ig.”

Connections: 3" NPT high and iow pressur2 :aos,
dupiicates — ane pair sige angc cne 2air an bacx.

Housing: Die cast aluminum. Case and aluminum
parts Iridite-giooed 10 withstang 1838 heur sait soray
test. Extarior fintsn is Sakag cark gray hammerioid.

Standard ranges: Sea facing page.

Accuracy: Plus or minus 2% of full scate {3% on -3
ana 4% on <00 rangesi, througnoui range at 79°F.

Standard accessaries: wo <2 NPT olugs ior cuohiczie cres-
sure tans, Two v~ Z10e raac 0 rugoer toIng 2c2oters. anc
three flusn mounting acaoters with screws. (Mounting nng
and snao ring retalner substitutaa for 3 agcaciars in MP X =P
gage accessones.. :

Weight: 1 15, 2 22.

“Low tamoerature MOQEIs avanadie 23 $DECIA1 OpLION.

*For apptications with mign cycle rate within zage 1013l ores-
sure rating, nex! Nigner ranng is recommenged. Sce’
Megium and High oressure 00LONS At 1Oower 1ert.

.OPTIONS AND ACCESSQORIES

Transparent overiays

Furmished in reg and green 0 high-
light and emgohasize Critical pressures.

Adjustable signal flag

Integral wsth plastic gage cover; has
extarnal reset screw. Availaoie for 3l
ranges (not nign pressure). Can be or-
cerea with gage or separately.

Portabie units
10“"" Comoine carrying case with any Mag-
" .. nenhelic gage of stancarda range (not
nign oressure). inciudes 9 ft. of X.” 1.0.
: g ruoder tuoing. stana-hang bracket, and
L terminal tuce with hoider.

o — Air filter gage accessory package
Adaots any stanaard Magneneiic for
use as an air filter gage. Inclyaes alu-
minum surtace-mounting bracxet weth -
screws, Two 5 {2, lengths of Va” alumu-
num tuoing, two stanc pressure Uns
and two motded plasuc vent valves,

integrat comoression fittings on bdotn
tiDs anag vaives.,
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© o desion and GonsiFuchon feaures

Bezel provides tlange for flush mount-
ing in panel.

’

“0" ring seal for cover assures pressure integ-
rity of case.

Die cast aluminum case is precision made.
Iridite-dipped to withstand 168 hdur sait spray
test. Exterior finished in baked dark gray
hammerloid. One case size used for all stand-

Clear plastic face is highly resistant to
™ breakage. Provides undistorted viewing
of pointer and scale.

ard pressure ranges, and for both surface and
Precision litho-printed scale is accurate flush mounting.
- and easy to read. e .
S(l::ozeuéubher diaphragm with integrally
_ ) ) molide " ring is supported by front and
o Red tipped painter of heat treated alumi- rear plates. It isglocked gzd sealeg in position
num tubing is easy to see. It is rigidly with a sealing piate and retaining ring. Dia-
—- mounted on helix shaft. phragm motion is restricted to prevent dam-
age due to overpressures.
.3 . ;:i':::; :t':’:_s":f'e'?ﬂ?;%g%baer;az:.vent Calibrated range spring is a flat leat of Swed-
ish spring stee! in temperature compensated
= ) design. Small amplitude of motion assures
Sapphire bearings are shoc{t-rgsistant consistency and long life. it reacts to pres-
- mounted; provide virtuaily friction-free sure on diaphragm. Live length adjustable for
motion for helix. Motion damped with calibration.
- high viscosity silicone fluid.
“Wishbone" assembly provides mounting for
- Zero adjustment screw is conveniently helix. helix bearings and painter shat.

located in plastic cover, accessible with-
out removing. cover. “0” ring seal pro-
vides pressure tightness.

Samarium cobalt magnet mountad at end of
range spring rotates helix without mecnaai-
cal linkages.

Helix is precision milled from an ailoy of high mag- Mounted in jeweled bearings, it turns freely to
netic permeability, deburred and annealed in a2 align with magnetic field of magnet o transmit
hycrogen atmospnere for best magnetic gualities. pressure indication to pointer.

SERIES 2000 MAGNEHELIC®* — MODELS AND RANGES

The models below will fulfill most requirements. Page 5 also shows examples
- of special models buiit for OEM customers. For spvecial scales furnished in
ounces per square inch, inches of mercury, metric units, ecc., contact the factory.

N _-Rari;vr_ :
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BULLETIN E-53

Low Diierential Pressure Swilches
for General Indusirial Service

Compact, economically priced switches in 8 Standard ranges. Set points from |
0.15" to 857 ¥.C. Repetilive accuracy wilhin 2%. U.L and C. 3.A. listed, F.M. approved. -

SERIES
1800

%°* MOUNTING SPUD ANO NUT .
SET POINT ADJUSTMENT SCREW
DIAPHRAGM

ADJUSTABLE RANGE SPRING

SPOT SNAP SWITCH

REW TYPE ELECTRICAL TERMINALS
ONDUIT ENCLOSURE

LOW PRESSURE CONNECTION~'4" NPT

HIGH PRESSURE CONNECTION—%° NPT

¥* CONQUIT CONNECTION

Series 1823 pressure switch. CRIMPED RING

Modei 1823 pressure switch. uL
and C.SA. listed, F.M. approved.

Conduit enclosure removed
to show electric switch.

One of our most popular pressure switches. Combines small
size and low price with 2% repeacability for enough accuracy
for all but the most demanding appiicadions. Set point adjust-
ment inside the mounting spud permits mounting switch on
one side of a wall or panel with adjustment easily accessible
" on the opposite side.

- U.L. and C.S.A, listed. F.M. approved.

*Model 1823 shown; (1823 repiaces
1820, 1821°and 1822 which are similar}..

Environmentat (MIL) Switch |

Uniisted Model 1820 can be furnisheg with speciai snap switch
sealed against the environment for temperatures down to —33° F.,
high humidity and/or for government applications. Similar to
standard Model 1823 except dead bana is stigntly greater. Specify
Model 1820 (Range No.) “MIL" in ordering. :

Weatherproof
Enciosure

16 ga. steel encigosure
for unusuaily wet or oily
conditions. Withstanas
200 hour sait spray test
Gasketed cover: Weight
Sk Ibs. Switch must be
installed at tactory.
Specity “WP” in addi-
tion to switch catalog
number.

Explosion-Proaf
Housing

Cast iron base and
3luminum dome cover.
Approximate weight
7¥4 Ibs. Specify “EXPL"”
in addition to switch
catalog number,

How to Order: See price list, Bulletin S-26.

Construction and dimensions. Series 1823 pressure switches.

PHYSICAL DATA

Temperature limits: —30°F for dry
air or gas to 180° F.

Maximum surge pressure: 25 psig
Rated pressure: 10 psig.

Pressure connections: 4" NPT.
Electrical rating: 15 amps. 120-480
voits, 60 Hz A.C. Resistive Y4 H.P.
@ 125 voits, % H.P. @ 250 voits.

Set point adjustment: Screw type
inside mounting spud.

Housing: Aluminum die casting.
Steel fittings zinc plated, dicnro-
matz dipped for 200 hour salt spray
test.

Diaphragm: Silicone rubber on dac-
ron with aluminum support plate.

Calibration Spring: Stainiess steel.

60 Hz A.C. Ses INSTALLATION for
derating information above 130°F.
Wiring connections: 3 screw type.
common, normally open and normal-
ly closed.

Mounting spud: 4" pipe thread.
Weight: 1 tb., S oz
Instailation: Diaphragm verticai.

SERIES 1823 SWITCHES:
OPERATING RANGES AND DEAD BANDS.
U.L. and C.S.A. Listed, F.M. Approved.

. Approximate
- Operating Dead Band
Range

Madel Inches, At Min. At Max.
Number Ww.C. Set Point Set Point
18230 0.15to 05 0.06 0.06
1823-1 03 told 0.08 0.08
1823-2 05 to20 0.10 012
1823-5 1.5 tos.0 014 028
1823-10 20 tol0 0.18 0.45
1823-20 3 t2 03s 0.70
1823-40 S todd 0.56 1.1
1823-80 9 to85 13 30

Suggested Specification

Differential pressure switches shall be diaphragm operated
with 4” diaphragm to actuate a single pole double throw
snap switch. Motion of the diaphragm shall be restrained
by a calibrated spring that can be adjusted to set the exact
pressure differential at which the electrical switch will be
actuated. Motion of the diaphragm shail be transmitted to

. the switch button by means of a direct mechanical linkage.

Switches shall be Dwyer Instruments, Inc. Catalog No.
1823-. for the required operating ranges.




BULLETIN E-53
Page 2
SERIES 1823 DIFFERENTIAL PRESSURE SWITCHES

INSTALLATION

1.

Select a location free from excessive vibration where oil
or water will not drip upon the switch and where ambient
temperature will not exceed 130°F. Se¢e special housings
for unusual conditions.

INSTALLATIdN AND OPERATION

Specifications — Installation & Operating Instructions — Parts List

the user may find it desirable to limit the switched cur-
rent to 10 amps or less in the interest of prolonging
swntch lite.

2. Mount the switch with the diaphragm in a vertical piane. ADJUSTMENT
Must be recaiibrated for each change in operating position. 1. If the switch has been factory preset check the set-point
3. Connect switch to source of pressure ditterential. Metal before placing in service to assure it has not shifted in
tubing with 1/4" 0Q.D. is recommended but any tubing transit.
system which wil! not restrict the air tiow unduly is satis- 2. It switch has not been preset or if it is desired to change
tactory. Note that the low pressure connection may be the set point, cbserve the following procedure:
made to the 1/2” stud at the back of the switch if desired. a. To adjust the set point turn the slottad Adjustment
if so connected, drill 1/16" diameter hotes in the Spring Screw (PN 1823-289) clockwise to increase the set
Retainer flange (PN 1823-309) and the head of Adjustment point and counter-clockwise to decrease the set point.
Screw (PN 1823-289) to provide opening to the switch in- b. important Note. The following is a recommended pro-
terior and piug the other low pressure connection. cedure for calibrating or checking calibration: Use a
4. Electrical connections to the standard singte pole, double “T" assembly with three rubber tubing leads. all as
throw snap switch are provided by means of screw ter- short as possible and the entire assembly offering
minals marked “common’, '‘norm open”, and “norm clos- minimum flow rastriction. Run one lead to the pres-
ed". The normaily open contacts close and the narmally sure switch, another to a manometer of known ac-
closed contacts open when pressure increases beyond curacy and appropriate range, and apply pressure
the sat point, through the third tube. Make final aoproach to the set
5. Switch loads should not exceed the maximum specified paint slowly. Note that manometer and pressure switch

current rating of 15 amps resistive. Switch capabiiities
decrease with an increase in ambient temperature above
130°F, high load inductance, or rapid cycle rates. When-
ever an application involves one or more of these factors,

will have ditferent response characteristics due to dif-
ferent internai volumes, lengths of tubing, oil drainage.
etc. Se cenain switch is checkeag in position it will
assume in use, i.e., vertical, horizontai, etc.

Part Ne. Name
1823-005 Conduit Enclosure (1) ®\ : \ @
1823-022 Switch Body Assembly — Aluminum \ i
Die Casting Diaphragm Assembly
.008’" Silicone on Nylon and ;
Aluminum Assembly Ring (1) e
1823-035 **Q"* Ring 1/2'* X 5/8" (1) 2 comout FIrTHee
1823-077 Mounting Nut - 1/2*° Elecrrical
Nut - Steel (1) —C
1823-078 Conduit Cover Assembly (1)
1823-091 Conduit Enciosure Fosrenees ~
" Tinnerman Speed Nut (4)
1823-093 Reraining Ring (1) e prr s
1823-109 Calibration Spring = Stainiess 3%" ; l I II]_—:'.",_ conn
% i
Steel (1) 1 { g
1823-189 | insulation Shield = 1/32°° Thick
Hard Fibre (1)
1823-200 Switch Button — Nylon (1} 2
1823-242  Micro-Switch #BZ-RW84.A2 T A\ l .
1823-266 Mounting Washer - 1.5/32* 0.D. X | K rer Low
.844°° 1.D. = Steswl (2) oY PRESS. Conn.
1823.28Q Calibration Adjustment Screw (1) S = e
1823-309 Calibeation Spring Retainer - 277
Brass (1) \ “T))
1823-480 Switch Bracker - Steel (1) —CTD) Srrpetotn e
1823-1TH  #6-32 X 1 Steel Screw : seromc assemery
#6L Brass Washer by'por rom mn-_'c * “Ous. MOLE FOR
286-32 Lock Nut weew osiaco SAZETY wme
1823-2H  #6-32 X .5/16" Stnl Screw
When corrupondlng with the factory rogaruing 1800 series
swilch problems, please refer to the cail-out numbers in this
view {0 assure proper identificston. Be sure to include the _
operating range and any optional features. Field secrvice ls Gtho in USA.  11/83

CROSS S EC"'IONAL VIEW

not recommended. Contact the !actoty for service intormation.

F. . Na. 24-440256-00

»-—’,. _.\.‘ B

i S b

'_’_cr:.‘acx* 373 “MICHIGAN® Ct‘l’Y""tNDlANA'.‘

@ Copyright 1983. Dwy'r tnstrument:



TI325 and T1330

Hardware Overview

Even though small and inexpensive, the TI325 and
T1330 models offer rue modular design, a broad range
of I/O options, and versadility that is otherwise found
only in much larger units.
The /O range “extends up to 168 poincs, while mem-
* ory can be expanded from 700 words to 3,700. Wich .
peer-to-peer communications, the user can transfer [/O
status or daca between as mariy as four Series 305 sys-
tems. I/O options include more than 30 types of
discrete, analog, high-speed counter, and ocher types:
of specialty modules (see I/O selecrion guide, page 22, for
a complete listing of modules).

T1325 and T1330 Specifications

: T1525
1/O points ' 168 168 i
Total memory i
i Standard, CMOS RAM 0.7K 3.7K :
i Expansion, CMOS RAM 1.7K . nfa i
i Optional, EPROM 1.7K 37K )
! Scan times [typical} L
0.5K program 8 ms 8 ms f
i 1.0K program 12 ms 12 ms
1.7K program 15 ms 15 ms i
3.7K program _ n/a 36 ms !
Internal functions ' '
Total number of instructions 33 53
.+ Inreger math Y Y
Password protection Y Y
Tocal number of internal coils 140 140 .
Nonretentive coils 112 112
Retentive coils 28 28
Special function coils 12 12
Timers/counters [4 digit]' 64 64
Shift registers [steps] 128 - 128
Daa registers (16 bit] 64 64
Sequencers [9999 scep] 64 64
Compatible programming :
environment '
TISOFT IBM PC software Y Y
Hand-Held Programmer Y Y
Portable Programmer Y - Y
/O '
Base density 5/8/10 5/8/10
Module density 4/8/16 '4/8/16
Analog [/O’ 24 - 24
Remore }/O distance 3300 . 3300
Remote 1/O points 96 . 96
Battery life [typical] S years 5 years
CPU models available 325-07 330-07
! Any mix of Gimens o courters :
? Impl d wing -
3 :ux 16-point references per system

Mounting Bracket

VO Expansion Connection

4/81 6-Point

[
Modules Availabie

Removable Coﬁnecmr )
Available for 16-Point Modules

10

CPU in Run Mode if ON
or Program or Load Mode it OFF

CPU Power Good if ON

' =\ s

Battery Voltage Low if ON
{must be replaced within 10 days)

/ CPU Hardware Failure i ON=

{180 ms .Watchdog Timer)

AC/OC Power Terminais

Run Relay: Closed while CPU is in Run Mode

!'; 24 VDC Power Source
sgdgs (D~ (100 mA for external devices)
092
) :
/3 '[f Common Connection to.
1 rﬂ,"“; A= Expansion Chassis
S CPU Option Swi
;’ U Option Switch
(> Power Supply Fuse Vo TON | Clear Coil
— (located beneath Loiswe: - viear Loils
|r:l ) face piate) : \ j EOFF ! Retain Coils
0 = TS : Li  iON | PROMMemory
M ‘\1swz= _
o ™ o | *OFF ! CMOS Memory -
(SR : 4 .
f Battery Connection \
| ! —
\'. ) . \\ ‘! \
Peripheral
“Mounting
[

Anchor

| -
|\ j —
J
\
\

0
o

il

T1 330 Jumpers

e T -
| RAM Memory BC Memo
B PROM Memory AB Jumpers ‘

l - ' oQfY o L
l Tazs TI325 , - .

Memory Size| Type | Jumper Connections : FE r\c BA \ _ w

Expansion Memory Socket T

Tewors | emes | B9 oF (ool 90 Memory Located Here, sy Hinium Bafery |
| 1724 Words | PROM AB DE orl OM for Mode! 325) Jumpers
[]

i1



Universal Digital Controller

The only 1/+4 DIN controller with the
functionality and operating simplicity
of controllers twice its size and cost.
Thousands of units currently in
operation attest 1o its acceptance by
industry.

Honeywell's UDC 3000 Universal Digital
Controller packs all the nght features in a
1/4 DIN size box to meet the control needs
of virtually anv application in any industry.

Microprocessor based and field configurable.
UDC 3000 1s an ideal controller for
regulating temperature and other process
variables in numerous heating and cooling
applications in metalworking, food and
pharmaceuticals. and testing and environ-
mental work.

With an accuracy of =0.20% of span and
a precision and repeatability vou can rely
on. UDC 3000 is easy to install. configure
and operate. Dedicated vacuum fluorescent
displays with English language prompts lead
vou through configuration and keep vou
informed at all times of up-to-the-minute
process conditions. A

UDC 3000°s universal input capability ac-
cepts thermocouple. RTD. ma, mV or volts
to control virtually anv process variabie.
Control outputs can be ume, current or
position proportional and they can be con-
figured for On-Off. PID-A, PID-B or PD with
manuat reset. Transfer between automatic
and manual operation is bumpiess. A tactile
kevboard provides positive operator
feedback.

The UDC 3000 is environmentallv hardened
and can be mounted virtuallv anvwhere in
plant or factory, on the wall or in panel. or
even on the process '‘machine.’ It with-
stands ambient temperatures between up 0
55°C and reqsts the effects of vibration and
mechanical shock.

Self-diagnostics. fauit-tolerant design and
keyboard security provide maximum
assurance of trouble-free operation.

The quality of the Versa-Pro is assured by a
rock-solid 2 vear warranty program which
features replacement units in the event of
maifunction. Comprehensive customer sup-
port includes a toll-free telephone **Help'
aumber for “‘button pushing’’ problems.

wall 2m 10— : :
a—Zuaa WA product family

FEATURES AND BENEFITS

Dedicated displays Yacuum fluorescent displavs. with English prompts. <eep
vou informed of up-to-the-minute process conditions: 1 deviauon bargraph
indicates deviation (up to 10 %) between setpoint and process vanable.

Universal isolated inputs Accepts thermocoupie. RTD. mA. mV and volts: all
inputs are configurable — no need to calibrate.

Easy configuration English language prompts lead vou through configuration
in a logical sequence. '

Alarms 1 or 2 fully configurable alarms alert vou to c¢ritical process conditions.

Setpoint ramp Single programmable setpoint ramp up to +-1/4 hours adds to
startup flexibility.

Square root extractor This standard feature. 1n combination with available 24
volt transmitter power, provides a cost effective solution for flow applications.

Control aigorithms Configurable for On-Off. PID-A. PID-B or PD with manual
reset.

Control outputs Time, current or posiuon proporuoning, as specified.

Heat/cool capability Provides split range control with independent PID tuning
constants for heating and for cooling, plus mixed output forms.

Limit control A latching relay is activated whenever the PV goes above or
below a preset vaiue.




* CONDENSED SPECIFICATIONS

Accuracy
+0.20% of span.

Inputs

Thermocouples (type B, E, J, K, N, R, §, T,
WS5W26); RTD's (100 and 500%2 Platinum);

Yoltages/Current (0-10 mV, 10-50 mY,
1-5V, 0-10V, 4-20 mA).

Control outputs

Time, current or position proportioning, as

Control algorithms
Configurable for On-Off, PID-4, PID-B and
PD with manual reset.

Tuning parameters

Gain or PB (%), 0.1 to 999.9 minutes; Rate,

0.08 to 10 minutes; Reset, 0.02 to 50.00
minutes/repeat or repeats/minute.

Power requirements
120/240 volts, 50 or 60 Hz.

specified.
92 + 08
L -0.0
3.622 +0.03
-0.0
Panel cutout 92 -0.8
- 0.0
3.62 ~0.03
-00
For reference only
Max. Panet " '
945 Thncxness with optiona
g n 1 10 og rear cover
—_ 394 Max (2} _-l 3
_‘-I - —_—
p
109.2 .
430
(To eage 90.;
ot gasket} 35
2! ) )___
ha e f~e—1|
| 307 F T T 1908
I 121 : 10262
— 44.2 | with optional
1.74 dust/splash cover
-
Honeywell

HELPING YOU CONTROL YOUR WORLD

Warranty and technical assistance

UDC 3000 carries a 2-year warranty, backed
up by unmatched service, support capability
and 2 toll-free 800 number for technical
assistance.

ORDERING INFORMATION

For complete ordering information, request
Modet Selection Guide 51-51-03-07 for the
UDC 3000 Versa-Pro. Honeywell offers a full
line of Sensors, Transmitters, and Final
Coatrol Devices for use with the Versa-Pro
and other Pro-Series controllers. These
devices include: Thermocouples, RTDs, Digi-
tal Panel Indicator, Pressure Transmitters,
Flow Transmitters, Liquid Level Transmit-
ters, Valves, Actuators and Electric Motors.
If vou require greater accuracy and ad-
vanced control functions, ask your
Honeywell representative about the new
UDC 5000 Ultra-Pro.

Dedicated dispiays and English language prompts
keep you informed of process conditions and lead
you through configuration in a programmed
sequence.

industrial Controls Division, 1100 Virginia Drive, Fort Wasﬁington, PA 19034

Pﬂmod in USA © 1988 Honeywaell Inc.
All i to change without notice
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TYPICAL MODEL 1151 PRESSURE TRANSMITTER ASSEMBLY

ELECTRONICS HOUSING

CIRCUIT
BOARDS

R

/E—_‘

l OSCILLATOR I

/ N .
= SPROCESS S
FLANGE RN
ELECTRICAL BLOCH DIAGRAM
R ‘ CURAENT — ==
SENSOR Se———  OEMOOULATOR CETeeTOR | .
1 -
l I CURRENT l ﬂsr_gb
> - — | umiteR ! ‘-,'0—:-
‘ N ! | siGnaL
e CURR: ! AT
CONTROL
VOLTAGE AMP. S
REGULATOR | |
1 L CURRENT | |
1
—_1

NOTE: DASHED LINE ENCLOSES REYERSE POLARITY CIRCUITRY.

CONTROL

WIRING CONNECTIONS

It

POWER
SUPPLY

%
. -

A

SIGNAL LOQP MAY BE GROUNDED AT

- . ANY-POINT OR LEFT UNGROUNDED

Standard Accessories

All models are shipped with flange adapters. vent/dr:-
valves and one instruction manual per shipment.

Tagging )

Alphaiine* Dilterential Pressure Transmitters will
tagged n accordance with customer requirements. C
tomer tag is 0.018 in. (0.051 cm) thick with 0.125'in. (0.2
cm) high letters. All tags are stainless steel.

Calibration

Transmitters are factory calibrated to customer’s specit
range. I calibration is not specified, transmitters are ¢
brated at maximum range, Calibration is at ambient te
perature and pressure.

Rosemdur:
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SPECIFICATIONS

b FUNGTIONAL SPECIFICATIONS

’

Service
Liquid. gas. and vapor.

Ranges

. 0-5100-30inH,0 (0-1.24100-7.46 kPa)
0-25 to 0-150inH,0(0-6.22 10 0-37.29 kPa)
0-125100-750inH,0 (0-31.08 t0 0-186.45kPa),

Qutputs

4-20mAdcor 10-SOmAdc.
Smart4-20 mA dc (See POS 2593).
1-5V dc Low Power (See PDS 2447).

Power Supply

External power shpply required.
4-20 mA dc: Transmitter operates on 12 to 45 V dc with no
- load.
10-30 mA dc: Transmitter operates on 30 to 85 VY dc with
no load. _
" 1-3Vdc: Transmitter aperates on 810 12V dc with nc loac.

Load Limitations -
Ses Figure 1.

Indication

Ootionzi meterwnth 2in. (0.8 mm) scate.
Incication accuracy is = 2%.

Hazardous Locations’

Factory Mutual (FM) Approvals )
Expiosion Proof: Class I. Divisions i and 2. Grougs 3. C.
and O. Dust-lgnmon Prooi: Class Il. Divisions 1 and 2.
Groups £. F. and G. Suitaole For Use In: Ciass HI. Divi-
sions 1 ang 2. Indoor and outdoor use. NEMA 4X.

Canadian Standards Association (CSA) Approvals
Certified for Class . Division 2. Groups A. 8. C and O:
Class |. Division 1. Groups C ana O: Class Il. Divisions
1 and 2. Groups E. F. and G: Ciass !ll hazardous oca-
uons: CSA enclosure 4. factory sealed.

Intrinsic Safety Approvals
FM and CSA certifications optional for specific Classes.
Oivisions. and Groups when connected with approved
barner systems. See summaryin PDS 2360.

FM explosion proof tag is standard. Appropriate tag will
be substituted if optional cernfication 1s selected.

Span and Zero
Continuously adjustabie externaily.

Zero Elevation and Suppression

Regardless of output specified. zero elevation and sup-
pression must be such that neither the span nor the upper
ortower range vatue exceed 100% of the upper range limit.
Maximum zero elevation is 600% of calibrated span.
Maximum zero suppression is 500% of calibrated span.

Temperature Limits

—-20to +200°F(-29to +93°C) Ampiifieroperating.

—~40 to +220 °F (—-40 to + 104 °C) Sensing element
operating with silicone fill.

© +32to +160°F(0to +71°C) Sensing eiement operating
-with inert fill. .

—-60to +250°F(—51to + 121 °C) Storage.

Static Pressure and Overpressure Limits

0 psia to 2000 psig (0 to 13.79 MPa) on either side without
damage to the transmitter. ,
Operates within specifications between static line pres-
sures of 0.5 psia and 2000 psig (3.44 kPa to 13.79 MPa)
for silicone oil transmitters, and between atmospheric and
2000 psig (13.79 MPa) for inert fill transmitters.

10,000 psig (68.95 MPa) proof pressure on the fianges.

Humidity Limits
0 to 100% relative humidity.

Volumetric Displacement
Less than 0.01 cubicin. (0.16 cm?). -

Damping

Time constant continuously adjustabie between 0.2 and
1.67 seconds with silicone fill.

Inert fill: Higher time ccnstant.

Turn-on Time
2 seconds. No warmup required.

FIGURE 1
LOAD LIMITATIONS
1650 -—= 4-20 mA de Outout
w0, - o
1w
E A S
500 . OPERATING
- REGION
0= S

T
1215 20 25 30 35S 40 4S
POWER SUPPLY (V de)
Maximum Load = 50 (Power Supply Voitage -12)

10-50 mA dc Qulput
1100 - T . -
1000 T -t e lne T

LOAD
(QHMS)

OPERATING
AEGION

Q CLLLE L LR LR g ARt R R LRt 1A N1 L2 1RSRSRRALS

30 40 Sa 60 70 g0 85
PQWER SUPPLY (V de)
Maximum Load = 20 (Power Supply Voitage -30)
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DIMENSIOMAL DRAWINGS

e 721 7 (190.5) MAX. WITH OPTIONAL METER —————ami |-— 34 (19.0) CLEARANCE FOR COVER REMOVAL (TYPICAL)
i “l T MAX | .' “UTMAX.
MPTFQ MNHSING I {1143 I [ - (114.3) —
l ‘ | peAMaNeNT TaG —_ |
— i‘ _— (OPTIONAL} | T
. [ =
! o\
172-14 NPT
conouwTt
CONNECTION TRANSMITTER
(2 PLACES) CIRCUITAY r
! THIS SIDE MAX.
) [£-: T
WIRED-ON TAG
o {STANDARD) NAMEPLATE
—— e (REMOVE FOR SPAN
- ANO ZEROQ ADJUST)
TEAMINAL CONNECTIONS a_
THIS SIDE
O ‘
‘ VENT/ORAIN
1/6-14NPT FOR O ¢ VALDVE
17418 NPT SIDE VENT/ORAIN
ON FLANGES i 1 (QPTIONAL
FOR PRESSURE CONNECTION | el ;  TOPOR N
WITHQUT THE USE OF . , N | aoTTOM) |
FLANGE ADAPTERS (= , 188 .
v h 41.3) i H
Vo= ) ) 21118
1/2-14 NPT ! - 8 (9Jx.7'l
QN PLANGE ADAPTERS .
NQOTE: ADAPTERS CaN 8E § f . : | !
AQTATED TQ GIVE : ! : h
FLANGE CONNECTION . oyt ! !
CENTERS OF 1. 2-1/7" 14 : ;
FLANGES

| ——— (540 ——

OA 2-1a”

— 2302 ——

169.01

NOTE: MILIUMETERSIN PARENTHESES

OPTIONAL MOUNTING BRACKETS

SHOWN IN TYPICAL MOUNTING CONFIGURATIONS

34
1222.28)

MQOUNTING BRACKET ORDERING CODE B1.
AND OPTIONAL 3-VALVE MANIFOLD

56| PANEL MOUNTING BRACKET

(8.0 ORDERING CODE B2 _ .

FLAT MOUNTING BRACKET .‘\
ORDERING CODE B3

T NOTE: MILLIMETERS IN PARENTHESES

2 Rosemount




PERFURMANGE SPECIFICATIONS

(Zero-based spans, reference conditions, silicone oil fill,
316 SSTisolating diaphragms)

Accuracy

=0.2% of calibrated span. Includes combined ettects of
lineanty, hysteresis and repeatability.

Linearity
=0.1% calibrated span.

Hysteresis
0.05% of calibrated span (0.1% tor Range §).

Dead Band
None.

Stability _
=0.2% of upper range limit for 6 months.

Temperature Effect
Atmaximum span: e.g., 0-150inH,Q (0-37.29 kPa) for
Range 4.
Zero Error: =Q.5% ot span per 100 °F (55°C).
Total effect including span and zera errors: = 1.0% of
soan per 100°F (55°C).
Note: Double the specified effect for Range 3.

Atminimum span: e.g., 0-25inH,0 (0-8.22 kP2 for
Range 4. .
Zero Brror: = 3.0% of span per 100 ‘F (S5 °C).
‘Total effect incluging span and zero srrors: = 3.3% of
span per 100 °F (55 °C).
Note: Double the specified effect for Range 3.

Static Pressure Effect’

Z2ro Error: = 0.25% of uoper range iimit for 2000 psi (13.79
MPa). = 0.5% for Range 3. Carrectable through rezeroing
atline pressure.

Span Error: Correctanle to = 0.25% of reading per 1000 psi
6.9 MPa), or to =0.5% of reaging per 1000 psi (6.9 MPa)
for Range 3.

Vibration EHect
=0.05% of upper range fimit per g to 200 Hzin any axis.

Power Supply Effect
Less than 0.005% of output span per volt.

Load Effects

No load effect other than the change in power supptied o
the transmitter.

Mounting Position EHfect

Zero shift of up to 1 inH,O (0.24 kPa) which can be cali-
brated out. No span effect. No effectin ptane of diaphragm.

PHYSICAL SPECIFICATIONS

. Materials of Constructiont

Isolating Diaphragms
316L SST, Hastelloy C-276, Monel or tantalum.

DrairvVent Valves
316 SST, Hastelloy C, or Monel.

Process Flanges and Adapters

Nickel or cadmium-plated carbon steel, 316 SST, Haste/-
loy C, or Monel. .

Wetted O-rings
Viton. (Other materials also avaiiable)

Fill Fiuid
Silicone oil or inert fill.

Boits and Conduit Plug
-~ Cadmium-plated carbon steel.

Electronics Housing
Low-copper aluminum. NEMA 4 X.

Paint
Epoxy-polyester.

Process Connections

1 4 NPT on 2-1.8in. (5.4 cm) centers on flanges. 1.2 NPT
on2(5.08¢cm), 2-1.8(5.4cm).or2-1/2in. (5.72cm) centers
with adaoters. .

Electrical Connections

1.2 in. conduit with screw terminals and integral test jacks
compatible with miniature banana oiugs (Pomona 2944,
3690 or equal).

Weight
12 pounds (5.44 kg) exctuding options.

4-Cail. Alonaine. ang Rosemount are regisiered tragemarks ot
Rosemauntinc.
Terminology per SAMA Standard PMC20.1-1973.
tMonei is a tragemark of internauonai Nickel Co.
Hasteiloy 1s 3 rademarx ot the Cadot Corp. .
Viton1s a tragemark of £.1. Ou Pont ae Nemours & Co.

Rosemount 4
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A

Series A |
and LT

Butterfly Valves
General

tconomy and efficiency influence the
design of both our Series “A™ and “LT"
vaives. As in all Center Line valves.
rugged construction, ease of opera-
tion and LONG MAINTENANCE-
FREE LIFE are built in. Quality stan-
dard features include the cast iron
body, 1045T carbon steel (phosphate
coated) snaft and luberized bronze or
Teflon bushings. All A's and LT's wiil
accommodate a minimum of 2" of
pipeline insulation. Both are ideal for
on-off or throttling operations. de-
pending cn your requirement, Center
Line valves exnioit equal percentage
flow characerisiics and periorm well
N control apolications.

Materials of
Construction

% ‘The temperature limits of elas-
tomer seated valves are - 30°F
to +400°F depending on the
elastomer selected for the
appticaunon. '

® Operators can be mounted in any
quadrant relative to the valve —
parallel or perpendicutar to the
pipeline per your specification.

& A/LT valves are rateable for tignt
shutoit to:

2r-12 200 PSI
147307 150 PSI
Teflon Seats 125 PSI
PVF Discs 150 PS!

& ASTM numbers of matenals can
be found in Engineering Section
of our master catalog.

Series A

The Series “A” is our standard wafer
style, designed for installation be-
tween two pipe flanges.The valve is
centered within the flange bolts
passing through both flanges.

Series LT

The Series LT valve has a full lug
body with bolt holes threaded to
provide & positive alignment of the
valve between mating flanges. On
each flange, short bolts pass
through the flange and thread into
the tapped holes in the correspond-
ing valve lugs. The valve can thus
remain bolted to one pipe tlange
while the other flange is removed.
Series ‘LT vaives 2°-12" may be
ardered for unidirectional dead-end

service (no extra cost) to iull pres-
sure shutoff rating with or without
use of a downstream flange. Sizes
14" and larger may be used for dead
end service with downstream

flange; if needed without down-
stream flange, consulit factory.

Cast iron Quctile Iron Carbon Stest Renforced Teflon
Oucule iron Alurminum 8ronze {phosonate coated)
Cast Steet 316 S.5. 316 S.S.
36 S.S. Mone! Monet
Abranon Coarting Teflon 416 S.8.
PVF' Coating

MATERIAL

Buna N
Abrasive Resistant Buna N
White Neoorene
EPOM (Z2°-167)
EPOM (18°-307)
Hypaion
Fluorer?
Fluoret?-epoxy backing
" Tefhon over Buna-N

TEMPERATURE RATINGS®
Continuous Intermittent
-101t0 180 + 10 to 200
~10to 180 +101to0 200
~201t0 200 +200 25
=301t 275 -40 10 300
=301 225 -40 10 250

0t 275 010300
+10%0 275 +10 0 300
« 1010 400 +101t0 425
+40Q 10 225 +40 10 250

t. PVF: Potyvinylidene Flounds, sometimes referred to as Kynar, a registered rademark ot
Penrwait. Chemical resistance approximatety equal to Teflon, pius excelient aorasion
esistance. Avadabie lor chermucal of comosIon resstancs on 2-12° intemal drive onty,
abrasion resistancs onty on 147-20" sizes. Not avadabie with Teflon seal )

zwswmmawmammmmammﬁmdu

equivalent.

3. Consult factory lor service temperatuses below those lisied. Seat materiais are capable
of withsanding lower temperatures without darmage. However, e elastomer becomes

hand and torques ncrease. -

A ————— . Other Materials Available Upon Speciai Request — Consuit Factory




Actuator Flange: Accommodates all types Shaft Weather Seal Strong Precision Key Gives

of actuators; manual, gear, electric, hydraulic and pasitive attachment for manual lever
pneumatic actuators. \ / or actuator.

Pressure Surge Seals: These seals are , Bushings (Teflon):
molded inside the seat shaft hole area. These Give shaft support at actuator
rings are an integral part of the seat to mounting ‘and immediately
provide failsaie sealing around the shaft outboard of seat
eliminating possible leakage.

Smooth Finished Disc Flats:
These “mate” with seat flats

to give a hignly efficient
seal: prevents feakage into /;\

the shatt area. .’ %
>,

Precision Taper Pins:
Ensure positive, vibration
proof, shaft to disc
connection. Easily field
replaceable.

Precision Profile Disc¢:
Provides bubbte-tight shutoff
with minimal disc'seat
interference, assuring
minimum torque and longer

seat life. #2 \aives available

with both Water
and Lug Type
Bodies: Fully lined
body in a broad
range of materials
—inciuding Teflon. -

Seat Face: Negat ;
for flange gaskets = B
Supported Shatt Seal:
Bonding of elastomer to
phenolic backing ring
protects against distortion,

a common cause of shaft
leakage.

One Piece
Thru-Shaft: Design
ensures dependability and
positive disc control.

Alignment Features:
Allow easy installation
between pipeline flanges; a
real installation cost saver.

ANSI 125/150 bolt pattern standard;
The Phenolic Backed Seat: others available.

Non-collapsible, stretch resistant,
blowout proof, and easily field '
replaceable. Totaily Bidirectional
' when installed between
. two flanges. 2°-12” lug style
Qpticnal Internal Drive: " provides unidirectional dead-end service.
In lieu of standard taper pin :
connection, for food :
and beverage, coated Valve sizes 2°-20" have passed AWWA
disc, and other applications. 'C-504-80 Section 5 proof of design tests.

Bushing

4 » CENTER LINE VALVES




Téchn_i_c_al Data

‘Seating Torques FOR ACTUATOR SIZING (SERIES A/LT VALVES) : ST T @
AT MATERIA A ATERLS I
Hi =M UM FRLU [P UHE]
sv;;vIEN ss\gs;rcs SE%%TCE ssv;\&/'erE SER?/TCE- ;;;Vi ss\gslrcs SE%%TCE s&g\%s ss%‘\alrcs
_INCHES| STANDARD SHUTOFF" — STANDARD 0ISC INCHES  STANDARD SHUTOFF* — STANDARD 0ISC
2 117 156 137 183 _ 8 880 173 | 1030 1373
2% 189 252 221 295 10 1381 1841 | 1616 2154
3 244 325 285 381 [Tz T 2200 2933 | 2574 | 3432
4 390 520 456 508 l 50 PSI SHUTOFF — UNDERSIZED DISC
s | s 797 | 700 933 1a | 2620 | 3493 | 3065 <087
s | s 167 | 1024 1365 16 | s5 | 7020 | 6160 8213
8 | 140 1907 1673 231 '8 | 6754 | 9005 | 7902 | 10536
L 10 | 2275 3033 2262 3549 20 | 7007 | 933 | 8198 | 10931
| 2 ! 3250 4333 302 | sor0 | 26 | 1aa24 | 19232 | 18878 | 22501
! 14 | 738 | 4984 473 | sa3t | 30 | 22074 | 29432 | 25827 | 3aa3s |
. 16 1 7327 | 10036 | 8807 | 11742 |
| 18 | 9646 12861 | 11286 | 15048 | :‘O,\Ea:géques snown are for on-orf service. For Toculanng service.
} 20 | 10010 13347 | 11712 i 15616 | s E;’;Z%”oi”alﬁ%?sm temperatures - 40" :0 200°F exceot ‘or Flyocrer.
2 | s | ore2r | weer | saom | | ymenissasedon 70 0 00 Torues ncrvase suosarnaly
o L s | wows | e | oo e
torques may exceegd saaong ‘orgues. Consuit factery.
200 PSI 2712 150 PSI 14730° o o aomeaucns. consun Canter Lnge o< %

® For three-way assemoiies. muitcly 2y 1.3

Butterfly Valve Sizing Coefficients — Series A and LT

" 6 w CENTER LINE VALVES




Series “A” & “LT™" 14"-30"

Series. “LT"’ 27-12"

Dt \

T
|

P
~ (4) HOLES ON
ac.

0
C
}
1
Iy
J 2

[} ! .

LT L -8OLT CIRCLE

Rubuib i B mhill M-307 SizS

PRI N.NO. OF HOLIS : :
F Dim. is elastomer shown in relaxed condition
Wafer BOdy approx. 4" lotal compression req’d. for. seal. Lug BOdy

Vaive may be fumished with or without drilled

Center Line Vaives do not

alignment lugs. interchangeability not etfectea.

require flange gaskets. The use
ot tlange gaskets will void ail
vaive warranties.~

2 2 34 JA 44 Y 4 1% ‘A a3V 4 Y | P ¥, %-11 4| NQ.J 3 7

50.8 | 88.9 | 88.9 {104.78] 31.75 | 1016 | aaas | 27 | U 9.53 30.96 | 80.96 | 120.65 | 15.88-279.40 woodnutt | 2.27 | 3.17

2% 2% 4 4 4% 1Y 4 1% ‘4 oge3V. ) s | I % %11 o NO.I |3 8

’ 83.5 | 016 | 1016 | 1748 | 31.75 | 1016 | 4763 | 127 it 8.53 3731 | 8731 | 139.70 | 15.88-279.40 woodruit | 2.27 | 3.63

3 s Al 474 a4 1% 4 174 4 Yy ks kL4 P 6 %-n s | NQ.3 7 9

79.38 {123.831123.83123.83| 31.75 | 1016 | 4763 | 12.7 W9 983 95.25 | 95.25 | 152.4 | 15.88-279.40 woodruft | 3.17 | 4.08

4 dA | 6% | 6V 6 | 1% 4 2% % g3, ) W | % T4 %-1 al| NO.9 n 7

104.78 | 15716 | 1S7.16 { 152.4 | 31.7S | 1016 | 54.00 | 15.88 o 9.33 111.13 | 111,13 | 190.50 | 15.88-279.40 woodruff | 4.99 7.71

5 W | T | ™ 8 I 4 2% v eIV % 3 E] 8% Y30 g | NG9 3| 20

123.83 | 180.98 { 180.98 | 152.4 [ 31.75 { 1016 | 5715 | 19.05 i 9.33 1270 | 1270 | 215.50 | 19.05-254.00 woodrult | 5.89 | 9.07

P E%e | 8%e | e | 6% 1% 4 2% Y% a3V " 5% 54 9% Y- 10 g NQ9 13 25

158.75 | 211.14 | 21114 | 185.1 | 31.75 | 1016 | 5715 | 19.05 i 9.53 149.23 | 149.23 | 241.30 | 19.05-254.00 wooaruff | 8.1 | 11.33

8 T'%e | 10%e | 10%9 | 8% | 1% 6 24 | & Vg5 A 7 7 ¥ ¥e-10 g| NO.S 1 28| 39

203.2 | 261.94 { 261.94 | 214.31 | 4445 | 1524 | 835 | 2.23 13 12.7 1778 | 1778 | 298.45 | 19.05-254.00 woodrutf | 12.69 | 17.68

10 9'F%e | 12% | 2% | 1% ] e 1% VoS ‘A & ) v | - A9 12| NO.1S | 38 57

250.8 | 320.68 | 320.68 {244 48| 44.45 | 1524 | 69.95 | 28.58 il 12.7 21273 | 212.73 | 361.95 | 22.23-228.60 woodruft | 1723 | 25.84

12 N'he | 14% 14¥. | N¥%, 1. 6 3% 1Y Vi3 R P 2] 17 49 12 NQ. 1S S0 80

301.6 {374.65 | 374.65|284.18 | 44.45 | 152.4 | 79.40 | 31.75 143 12.7 | 238.13] 238.13 | 431.80 | 22.23-228.60 woodnuft | 267 | 36.27

14 1B | 7A | TH | W4 ¥ S % 1% YootV ‘A 10% n 18% 1-8 12| NQ-18 95 1 155
333.381434.98 | 44768 | 368.3 | 44.45 | 139.7 | 79.40 | 31.75 ‘ 1.7 266.7 | 279.40 | 476.25 | 25.40-203.20 woooruff | 43.09 | 70.31

16 15% 20 2% 15%a 2 8 I 1% ey EA 1% ” Q% 18 16 ¥%¢" Sa. n7 195

390.53 | 508.0 | S1.18 |400.05| S0.8 |196.85( 88.9 | 33.34 o 19.05  |-298.4S | 304.80 | 539.75 | 25.40-203.20 794 Sa. | 53.07 | 88.45

18 TV | 2% | 20% | 6% 2 8 W | 1R | g ey ¥ 2% | 15 | 2% 1%4-7 1| A Sa. | 185 | 230
44133 | 54293} 527.05 | 42228 50.8 | 196.85 | 10795 | 38.1 e 19.05 | 311.15 | 361.95 | 577.85 | 28.58-177.80 9.53Sa. | 74.84 | 104.33

20 19% | 22%e | 23% | 8% | 2% TV | SHe | % | o ¥ Ve | 15% 25 1%7 2| ¥WSa. | 2rs | 396
492.13 | 592,14 { 596.90 | 479.43| 63.5 | 196.85] 133.35| 41.28 v 19.05 |349.25|368.30 | 635.00 | 28.58-177.80 9.53Sq. | 124.74 | 179.62

Q} 24 | B% | TA | TTA | 24 | B | N | &% 2 "B Y 1844 | 18% | 29% 177 g %S | 440 | 610
. 550.85| 7™11.2 |709.03| 561.98 | 69.85 |275.23| 155.58 | 50.8 19.05 |409.58 | 469.90 | 749.30 | 31.75-177.80 12.7 Sa. | 199.58 } 276.70
) 10 29% | 4% | a3 | 5% | v v =7 24 "8 Y 9% | 24 38 1Yee? 28 %"Sa. | 740 1050
748.13 | 879.48 | 850.90 | 6477 | 82.55 |276.23| 171.45| 635 ’ 19.05 | 485.3 |603.25| 914.40 | 31.75-17780 15.88 Sa.| 335.66 | 476.27

» Canter Line wafer. lug, and check vaives are designed for instatiacon between ANSI iron or steet Hanges. Gaskets are not needed,

andsnouldmtbousod.'sincamautusoauaqainmmmwlqﬂange.Itmemismbomswwain-pmcaﬁbefgim

flanges or flange nngs. consult your Canter Line agent or the factory for more information.
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Automax Electric Actuators provide precise, dependable
control of quarter-turn valves, dampers, flow controls and
other rotary devices. Automax Actuators are used in all areas
of industry including chemical processing, power, gas and oil,
HVAC and marine. The simple, yet rugged design results in a
compact package which produces torque up to 3500 inch
pounds. Automax additionally designs electric actuator
systems to customer specifications. And, our engineering
department develops vaive mounting hardware for all types :
of ball, butterfly and plug valves. Consult your Automax Lertomay
representative today for the best value in actuation! |




Locked Rotor

Torque Cycle Time® 3 Amps Motor  Manual Approx.
Model  Action (n lbs) per90° Voltage® ? 115VAC Switches Brake  Override Weight
E98.6° Reversble 100  35sec.  115VAC. 60Hz 6 g A Standard NA - ars
£300-12 Reversible 300 75sec.  115VAC, 60Hz 1.0 fgggf,gtd) Standard Optional 104
E600-12 Reversble 600 15 sec.  115VAC, 60Hz 10 2900CY Standard Standard 14#
E1006-12 Reversible 1000 5 sec. . 115VAC.—éde ' 3.0 305%_:;2”) Standard Standard 34#
E1500-12 Reversible 1500 6 sec.  115VAC. 60Hz 3.0 fg&dr;éitd’ Standard ~ Standard 6%
E3500-12 Reversible 3500 15 sec.  115VAC. 60Hz 3.0 2Spdt (Std) Standard  Standard 382

EEtrie Retnalon O

\/oa‘-c“

12 V.D.C.
24 V.D.C.

Other voitages,
consult factory

Limit Switches (2 spdt standard)

Additional Switches
Model Available

E98.6 2
E300
E600
E1000
E1500
E3500 2

Feedback Potentiometer
0-135 Ohm {Over 90° Nominal)
0-1000 Ohm (Over 90° Nominal)
0-5000 Ohm (Over 90° Nominal)
1-10,000 Ohm (Over 9Q° Nominal)

Heater and Thermostat

25 Watt Heater
70°F Standard Thermostat

NN N

cntrel Reiay
2 Wire Control
Pilot

Controls

Manual-Off-Auto
Local-Remote

Position Indication

Travel Indication
Potentiometer

Open-Close

Customized Controls Available

Speed Control
Variable Speed Control

Positioner

ESP (Electronic Servo Positioner)
See Page 5

Housing
Nema 4—Weatherproof




The new Automax ESP Electronic Positioner for precise modulating
control features the latest advancements in electronics for precise
positioning of electric actuators.

‘When used in conjunction with Automax Electric Actuators, the ESP
accomplishes vaive pasitioning in response to variable signals generated by
process monitoring devices including flow meters, liquid level sensors, ph
sensaors, programmable controllers and computers.

Principle of Operation : .

The ESP Electronic Positioner compares the external command signal
with a position feedback signal from an internal potentiometer. When the
external command signal and internal position signal do not match, the
servo amplifier directs the actuator motor clockwise or counter-clockwise
until the two signals are equal. As the command signal changes, this process
re-occurs, resulting in the correct position.

Comzacs, Rugzesg, Internaily Mouniaz )
The Automax ESP Positioner has been designed for installation in our

£600, 1000, 1500 and 3500. The unit is 5" x 4” x 2" and can also be supplied .
in a Nema 4 or other enclosure.

=l A dly ehalal
;::_5.]“1 AGIUSIEZ:ie

Calibration inctudes separate adjustments for zero, span, deadband,

sensitivity, open and close limit switches. LEDs allow for fast, accurate SPECIFICATIONS (For Stecranica)
calibration. VOLTAGES

110-125 VAC. 50 Hz

Input Signals

1 to 3ma DC into !C00 Ohm

4 to 12ma OCnto 250 Ohm

4 to 20ma OC into 250 Ohm

QOto 5 vOC

2 to 10 VOC

0 to 10 VOC
Optionai Board Required
1.5 to 135 Ohm (Ootional Board Reguired)
1.5 to 1000 Chm (Opoonai 8card Reguired)
Position Transmitter (Optional)
4 to 20ma OC -

ADJUSTMENTS

Control

Zero

Sean

Deagband

Sensiavity

Transmitter (Optional)
Zero

Span

End of Travei Relays (Qptionali)

1 dockwise (2 contacts independenty

adjustadie NO or NQ

1 counter dockwise (2 contacts

independenty agjustanie NO or NO)

Linearity = 1% span

Resolution = 3% span

Deadband = .25% span

Hysteresis = .5% span

Temperature —40 to 185° F

Power SW @ 115Vac

Characteristic Unear

Isolation Control to Power Line
1500 V. 10m Ohm

Control to Qutout
1500 V. 1000m Ohm
Direct or Reverse Aching

LED Calibranon Venficanon 5
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Standard Reversible Permanent Split Capacitor Actuator with Symbols & Descriptions
Position & Travel Indicator 1. WHITE
WHITE ' Motor Common
% o1 2. BROWN
: Travel Indicator
3. BLUE
Full CW
Position Indicator
4. BLACK
- Power Will Turn Actuator CW
5. GREEN
Full CCW
Position indicator
6. RED ~
Power Will Turn Actuator CCW
NO-Ngrmally Open

NC-Normally Closed

*Brake external to motor on £1000 thru £3500 C~Common
Peizantiomerars Zxtrz Switches
BLUE ! i BLUE I g .
O —0 ! O i -
! vo\‘g\h ———
b ! C ol .
. YELLOW | | YELLOW | ,
& T D t swi {—m—mO |
: ....__' NC O :————--i
GREEN i GREEN
C — ) l I Q :
i |
C ey e . . Ly m———— ="
Will provide infinite position indication and BWE o
other feedback functions . 5000 ohm oS ¢ I
standard, singie or dual with other values - swa YELLOW ;
available. _ NC‘?’ . ' -_——
: 0 |
Heas = . [—
eaiar and Thermostai L . .
= nETTERRar Individual mechanical adjustment
WHITE ' will provide independent/isolated

| electrical control for alarms, lights,

HEATER  THERMOSTAT  glack motor starters, etc.
5—'vvv\,—c——-—0’————o

For high humidity or low temperature _ Cther Options

applications. Will reduce condensation. 25 » Modulating Controls .

Watt Heater with thermostat set for 70° F | ESP Positioner (see page 5)
» Adjustable Speed Controls
» DC Motors

« Shaded Pole Motars

» Unidirectional

iring diagrams for spedific G
applications available,’
consuit factory.




= Bctnator: Motinting Dimensi
B g T P, e N 1T e ey 7 = b -
(4) %e-18 UNC 2437
MOUNTING HOLES —' H
- |
! 'é' 1 . <
| -]
! ' |
| A =~
; .
A A
(ESGOO) - I &
A4 ‘ | o
= a— |
3 oxA./_l L‘ F l ! : L | I
. cC % NPT —G— . : OlA FOR | —K/2—
D DIA. SHAFT conouyrr (B9 CLEARANCE ! K l
Modet Na. A B C D E F @ H J K L
£98.6 . See £98.6 Builetin
€300 S%4 1 RO Ve Ve 2% Bm T Ve W
E500 7V 1 — LA Vi Vag 2% 1% 8% d%s 2
(4) ¥1n-18 UNC l
MOUNTING HOLES f 6
a \ k22 '{
| —
o |
|
{
r.
G
L )
CONODUIT

Madet No. A B C D E F G H J K
E1000, E1500. E3500 12'%e 1%e 1% 7 Yex¥% 1% 2% 8% 10%s 1%

e Actuators shown in full dockwise (CW)
position as viewed from top.




INSTALLATION INSTRUCTIONS
CENTER LINE
RESILIENT OR TEFLON SEATED WAFER VALVES

A, REMOVE VALVE AND. OPERATOR FROM ITS SHIPPING CONTAINER, USING CAUTION TO
PREVENT ANY DAMAGE TO THE VALVE, VALVE SEAT OR OPERATOR.

B. CENTER LINE RESILIENT SEATED WAFER VALVES MAY BE [NSTALLED BETWEEN:

ANSI 125 CAST iRON FLANGES

ANST 150 STEEL FLANGES, SCHEDULE 40, ALL SIZES
ANS! 150 STEEL FLANGES, SCHEDULE 80, 2°-10" (*)
ANS! 300 STEEL FLANGES, SCHEDULE 40

FLANGE FACES MUST BE FLAT FACE (PREFERRED) OR RAISED FACE,

BEFORE INSTALLING VALVE BE SURE THE FLANGE FACES ARE SMOOTH AND
CORRECTLY ALIGNED.

(*)WHEN USING SCHEDULE 80 PIPING THE VALVE MUST BE CENTERED BETWEEN
FLANGES TO PREVENT DAMAGE TO THE DISC EDGE WHEN THE VALVE (S OPENED
OR CLOSED. '

NOTE: WAFER VALVES SHOULD NOT BE MOUNTED BETWEEN DUCTILE IRON FLANGES
14 INCHES AND LARGER (WITHOUT CONMSULTING FACTORY),

NOTE: CAUTION - CENTER LINE BUTTERFLY VALVES DO NOT REQUIRE FLANGE GASKETS.
USE OF GASKETS MAY BE DETRIMENTAL TO THE SERVICE LIFE OF TME VALVE,
THE USE OF FLANGE GASKETS WILL VOID ALL VALVE WARRANTIES.

C. INSTALL VALVE BETWEEN FLANGES USING THE ALIGNMENT HOLES [M THE BODY.
THRU BOLTS SHOULD BE USED ON NON-LUG TAPPED BODIES. LUG TAPPED BODIES
REQUIRE CAP SCREWS FROM EACH SIDE.

D. TIGHTEL FLANGE BOLTS EVENLY AND TIGHTLY.

/ E« ROTATE VALVE TO THE FULL OPEN POSITION (MANUALLY) TO 4SSURE DISC CLEARANCE
(SCHEDULE 80 PIPING ONLY).

He” o B”

' ' - -

[ { — 4

[ X .e »

ﬁ—( . -P r ey . p=-- ”

83 e o o L

LL ol f=-- »

— e/ 3 ——p—
_ €
AUGNMENT HOLES

RESILENT SEATED VALVES REQUIRE -MACE ™ME VALVE SETWEEN T IP OTHER THAN SCHEDULE <0
3/16° ADOIMONAL CLEARANCE MANGES USING THE FOUR (4) ANS 1298, 1508 or 3008 FLANGES
SETWEEN PLANGES POR INSTALLA- ALGNMENT HOLES PROVIOED. ARE USED. MAMUALLY ROTATL
non _ SHAST TO MAKE SUBE DISC CLEARS

MATING FLANGES AND PIPING.

OCONMECT UNKAGE ¥ NECES-
SARY.

REPLACEMENT SEAT




1. REMOVE BOLTS, DISCON-
NECT UNKAGE & OPERA-

" TOR. IF HANDLE VALVE,
NO ACTION IS NECES.
SARY.

DISASSEMBLE

2. REMOVE TAPER PiNS BY
KNOCKING. OUT SMmaALL
ENO. USE PUNCH WITH
SAME DIAMETER AS SMALL
ENO OFf. MIN. HIT PUNCH
SHARP SLOWS ONCE OR
TWICE. 0O NOT USE
LGHT TAPS AS THIS Wil
PEEN THE TAPER MIN.

. BY HAND OR OTHER MB.
CHANICAL MEANS RE.
MOVE SHAFT FROM VALVE
ASSEMALY.

. BY HAND OR OTHER MmE.
CHANICAL MEANS, RE.
MOVE DISC. A SUGHT
TWISTING MOTION IS
HELPFUL.

5. REMOVE RESIUENT SEAT.

e od

BOLTS (4)

" ENGS @

=

RESIUENT
SEAT

TAPER PINS

5. REPLACE QOLTS; RECON.

NECT UNKAGE & QPERa.
TOR. F HANDLE VALVE,
NO ACTION 1S NECES.
SARY.

4. ORILL DISC AND SHAFT

AND TAPER REAM, INSERT
TAPER PINS. IF USING
OLD OISC AND SHAPT,
MAKE SURE TAPERED
HOLES ARE PROPERLY
ALIGNED. TAPER PINS
SHOULD GO IN APPROXI-
MATELY 3/4 DEPTH WITH
NQ PRESSURE. USUALLY
TWQ (2) OR THREE (3)
SMARP BLOWS WiILL SET
TAPER PINS.

3. CAREPULLY INSERT SHAST

DiIsC

THRU SO0Y, SEAT & ODISC.
AFTER APPLYING SMALL
AMOUNT OF LUBRICANT
IN TOP SHAFT HOLE.

2. INSERT OISC AND ALIGM

800DY, SEAT AND SHAFT
HOLE. A SUGHT TwisT.
ING MOTION 1S WELPFUL

1. INSERT RESILIENT SEAT

CARBPULLY. MAKE SURt

® "O" MNGS ARE IN SEAT

SHAFT HOLE.

®0-Rings not required on newer seats.




me N ESP ELECTRONIC SERVO POSITIONER
'

INSTALLATION & OPERATING INSTRUCTIONS

Automax electric actuators with servo control are factory adJustcd for 90 degree operanon and shipped in
the full clockwise position as viewed from the motor side.

"WARNING: DO NOTELECTRICALLY BYPASS ESP BOARD BY CONNECTING POWER :
DIRECTLY TO MOTOR LEADS WHILE MOTOR IS CONNECTED TO ESP - SERIOUS DAMAGE
WILL RESULT AND WARRANTY VOIDED

ERY ROL

1. Connect 115VAC power supply to the terminal marked HI, N, G. Power supply should be fused with a 5
amp slow-blow fuse.

2. Connect input signal to the terminal marked +IN- (factory calibrated to one of the following inputs,
4-20ma is supplied as standard)

A. 4t020maDC:  Input Jumper on left two posts (Intenally 250 Ohm Shunted)

-B. 1to5maDC: * Input Jumper on right two posts (Internally 1000 Ohm Shunted)
C. 0to 5 VDC: Input Jumper removed |
2t0 10 VDC: Input Jumper removed -
0w 10VDC: Input Jumper removed
D. 1.5 to 135 Ohm: Requires Special Board - Consult Factory. (Connect the potentiometer wiper

1.5 to 1000 Ohm: and one of the other legs to the +IN- terminal locaton. Disregard polarity
with ohm input as it is not important.)

3. ACTION: a) Standard Units are Direct Acting - Low input signal is clockwise and high input signal is
counter-clockwise. If this is correct proceed to step 4.

b) To make reverse acting, 1) Drive actuator to the low input signal position and disconnect the
motor output terminal block (CCW, N, CW). 2) Switch the Red and Black motor leads, the Green and Blue
potentiometer leads, and reset actuator feedback potentiometer for 6.25 volts DC at test point (TP1) (Reset
potentiometer on E1000, E1500 & E3500 actuators by loosening bottom two setscrews in helical coupler
and turning coupler. On E600 actuators loosen setscrew on gear and turn potentiometer with needle-nose
pliers). 3) Both Drive LED’s will now be de-energized and the motor output terminal block can be
reconnected. Unit is now operational. 4) For position adjustment at the low input signal position turn R11
- Zero Adjustment clockwise to operate actuator counter-clockwise. At the high input signal position rurn R2

Span Adjustment clockwise to operate actuator counter-clockwise. 5) All CW and CCW notations referring
to actuator position are now reversed. (ie CW limit LED is now the CCW limit LED, etc.)

4. Drive actuator full CCW and full CW to check opcratiori and valve port alignment. If adjustment is
required proceed with step 5. . _




5. Deactivate end of travel limit adjustments by tuming R12 CCW limit Adjustment clockwise and the R6
CW limit adjustment counter-clockwise two full turns.

6. Drive acwator full CCW. Adjust R2 Span Adjustment to align actuator to required full CCW position. e
(turn R2 CCW to move CCW). :

7. Drive actuator full CW. Adjust R11 Zero Adjustment to align actuator to required full CW position.
(turn R11 CW to-move CW).

8. Repeat steps 6 and 7 until actuator position repeats at both ends of travel. (usually 2 to 3 times). (NOTE:

- If while calibrating, the drive LED’s energize and the actuator does not respond, check and adjust the safety
overtravel limit switch).

9. R26 Deadband Adjustment is factory set for most operating conditions. If actuator is oscillating or is not
responsive to small input changes, re-adjust as follows; Drive actuator to mid-position and turn R26 CW
until both Drive LED’s energize, then immediately turn CCW until both Drive LED’s de-energize. Turn
adjustment CCW an additional 1/8 turn and operate actuator over the full range to check operation.

10. Drive actuator full CW and adjust R6 CW Limit Adjustment clockwise untl the CW Limit LED lights.

11. Drive actmator full CCW and adjust R12 CCW Limit Adjustmcnt counter-clockwise until the CCW
Limit LED lights. -

INTERNALLY POWERED 4-20T TRANSMITTER (optional
1. Connect 4-20 ma output leads to terminal marked +TX-.

2. Drive actuator full CCW and adjust R24 (4-20T) Span Adjustment to 20ma output.
3. Drive actuator full CW and adjust R23 (4-20T) Zero Adjustment to 4ma output.

4. Repeat steps 2 & 3 until output repeats.

END OF TRAVEL RELAY ional
1.. The End of Travel Relays are set in steps 10 & 11 of Servo Control instructions. The relay is energized
when the Limit LED lights.

2. Contacts one (C1, 01) and two (C2, 02) are for the CCW Limit Relay. Contacts three (C3, 03) and four
(C4, 04) are for the CW Limit Relay. Relays are Double Pole, Double Throw (DPDT).

3. Each contact can be independendy set for Normally Open (NO) or Normally Closed (NC) by positioning
the jumper directly behind the contact terminal on either the NO posts (top two) or the NC posts (bottom
two).

PROPORTIONAL CONTROLLER ional
1. End of Travel Relays and Proportional Controller are mutually exclusive options.

2. Schematic 815070-B for functional details.

HEATER & THERMOSTAT (optional) ~ | -

\ 1. 115 VAC Heater and Thermostat are connected to the HI and N terminals of the servo board.




ESP ELECTRONIC SERVO POSITIONER

NOTE: THE SAFETY OVERTRAVEL LIMIT SWITCH DISCONNECTS
THE MOTOR IF THE ACTUATOR OVERTRAVELS APPROXIMATELY
S TO 10 DEGREES PAST THE STANDARD 90 DEGREE STROKE.

| " RI12 CCW LIMIT ADJUSTMENT D12 CCW DRIVE LED ,
R26 DEADBAND ADJUSTMENT D10 CW DRIVE LED | _
RE3 (4-20T> ZEROD ADJUSTMENT D7 CCW LIMIT LED |
SAFETY OVERTRAVEL
R24 C4-BOT> SPAN ADJUSTMENT . Ki OPTIONAL CCW
1 /~ LIMIT RELAY L”:" SWITCH

WHITE

TX1 TRANSMITTER CHIP—_] ¢
<4—207T> OPTIONAL '

R11 ZERO ADJUSTMENT ——
. (4ma POSITION)

6-5/08

Ty,

u:nswzann n

®

- INPUT JUMPER —_|

= O\ m
2r(m : a—’
lOF BLACK
Eeml g o 7
S m| . BRAKE CEXTERNAL TO MOTOR ON
= @ m iEm €1000, E1500 & E3300>
NC
el edd
¢ :H 04 !— THERMOSTAT HEATER |
2 H O —0 AMN_I
POTENTIEME TER . X \ 45 N f—

R6 CW LIMIT ADJUSTMENT
B DS CwW LIMIT LED

RS SENSITIVITY ADJUSTMENT
FACTORY SET

R2 S&aﬁa ADJUS'SMENT—.—] \.——RELAY NO/NC JUMPERS
K2 OPTIONAL Cw LIMIT RELAY

WARNING: DO NOT ELECTRICALLY BYPASS ESP BOARD BY CONNECTING POWER DIRECTLY TO MOTOR LEADS WHILE
' MOTOR IS CONNECTED TO ESP — SERIOUS DAMAGE WILL RESULT AND WARRANTY VOIDED




CALIBRATION INSTRUCTTONS FOR USE W/ DIGITAL VOLT/OHM METER

Refer to instructions on page 1 & 2 for normal final cahbrauon Procedures listed below are required when
ESP is severely out of cahbranon '

WARNING: DO NOT ELECTRICALLY BYPASS ESP BOARD BY CONNECTING POWER
DIRECTLY TO MOTOR LEADS WHILE MOTOR IS CONNECTED TO ESP - SERIOUS DAMAGE'
WILL RESULT AND WARRANTY VOIDED

D1. Disconnect motor leads from Automax ESP Servo Board to externally drive actuator.
D2. Adjust R6 full CCW; RS full CCW; R12 full CW.
D3. Connect Power (115VAC) to HI, N & G terminal and with zero input and feedback potentiometer
disconnected adjust R11 (Zero Adj.) for zero VDC @ TP3 (To put zero pot in mid-position.)
Note: Connect the meter’s BLACK (-) lead to the ground test point labeled "GND" and the RED (+) -
lead to the numbered test points.

D4. Adjust R26 (Deadband Adj.) for approximately .05 VDC @ TPA4.

DS5. Connect feedback potentiometer and with actuator m full CCW position adjust feedback potentiometer
for 6.25 VDC @ TP1.

D6. Set input @ high input signal (20ma) and adjust R2 (span) for zero VDC @ TP3.

D7. Position actuator full CW, set input @ low input signal (4ma) and record feedback potennomcter
voltage @ TP1 (or return to voltage recorded 1st time thru.)

D8. Adjust R11 (Zero Adj.) for Zero VDC @ TP3.

D9. Position actuator full CCW (6.25 VDC @ TP1), set input @ high input signal (20ma), and adjust R2
for zero VDC @ TP3.

D10. Repeat steps D7 thru D9 unul voltage @ TP3 is zero VDC wntun +/- 050 VDC @ CW/CCW
positions.

D11. Tumn power off and connect motor leads to Automax ESP Servo Board. Then turn power back on.

D12. Position actuator at mid-position (12ma) and adjust R26 (deadband) clockwise until both drive LED’s
energize. Then turn counter-clockwise until both drive LED’s de-energize. Turn adjustment CCW an
additional 1/8 turn.

D13. Position actuator full CW (4ma) and adj. R6 (CW Limit) until CW LED and relay energize.
D14. Position actuator full CCW (20ma) and adj. R12 (CCW Limit) untl CCW LED and rélay energize.
s 11444 Deerfield Road Automax Controls Inc.
Cincinnati, Ohio 45242 2495 Dunwin Drive, Unit 8
_ (513) 489-7800 Mississagua, Ontario LSL-1T1 !

Telex: 241915 (416) 828-0255 _
Fax: (513) 489-5243 Fax: (416) 828-5013




7667 Equitable Drive » Suite 202
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CARBON AJR SERVICES

PROJECT NO: #0181SE

AIR STRIPPING TOWER GUYWIRE ANCHORS
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REFERENCE: L. THE BOCA NATIONAL BUILDING CODE 1987.
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ENGINEER: - - William D. Arockiasamy
DATE: March 12, 1990
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Carbonair

P.O. Box 5117

Hopkins,Mn. S55343-1117

Attn. Robert E. Clifford,III

re:Earthquake requirements for Coliierville. Tn.

Dear Mr. Clifford,

After our meeting of March 6, 1990, I discussed your question

about earthquake design for the air strippers at our water
plant #2 with Betty Watson,Building and Codes Director for

the Town of Collierville. Mrs. Watson advised that at this time

seismic design requirements have not been adopted and seismic

design would not be a code requirement.

It is my feeling that due to the time constrants and the fact
that design criteria are not in place that seismic design will
not be required for this project.

If you have any further questions, please contact me.

;ncerely,

T ok

James Mathis
Director of Public Utilities
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PLASTIC JAEGER TRIFPACK

‘High performance column packi

“—"-W -

T P TNETL

s
~ 3

!

)i

FEATURES BENEFITS

Plastic Jaeger Tri-Packs® is a hollow, « Highest mass and/or heat tran:
spherical-shaped packing made of rate

injection molded plastic in three

sizes: 1", 2" and 3%" diameter. lts  + Extremely low pressure drop

symmetrical geometry made from a ) .
unique network of ribs, struts and drip « Free of plugging, fouling, nest

rods yields unprecedented. perform- and wall channeling

ance. It has high void space, greater . i

than packings of comparable size, « Highesttlooding point and low
and achieves superior pressure drop wetting point

values, up to 90% reduction, as com- L
.. pared to other products. The packing « Even gas and liquid distributi
has a high ACTIVE surface area, ®x-
posing all of its surface area to be fully  No interiocking or meshing
- wetted during column operation. The
performance capabilities of plastic » Used as a mist eliminator
Jaeger Tri-Packs® have resulted in
significant savings in hundreds of
JAEGER PRODUCTS, INC. packed column operations.

B Aaw AL e s T CROMAIA E T4 AV Al N N
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PLASTIC JAEGER TRI-PACKS'

~ SPECIFICATIONS

Materials. Nine standard, injection moldable -
plastics are available:

Kynar® (PVDF)

Polypropylene (PP}

Polyethylene (PE) Halar® (ECTFE)

Poiypropylene TopEx (LCP)
Glass-Filled (PP-G) Tefzel® (ETFE)

Noryt® (PPO) Teflon® (PFA)

Others are available on request.

PHYSICAL PROPERTIES

Sizes. Plastic Jaeger Tri-Packs® packings

are made in three sizes:

No.%A...
No.1...

No.2...

1" Nominal
2" Nominal
3%" Nominal

MASS TRANSFER DATA

Type No. % No. 1. Na. 2 Absorption G L Temp. HTU - Inches
- _ System (Ib/he-#t2) | (1b/hr-12) (°F 2"&3n"| 1”
Size 1" r 3K -
HCI-H,0 1792 2048 77 10.6 7.0
Geometric : :

Surface Area 85 48 38 HCl-NaOH 1567 2048 68 8.8 6.1
(H2/115) Cl,-NaOH 1229 2202 122 145 | 99
Packing .

Factor - og 17 12 NO,-Na,S+NaOH 717 1127 68 492 |32
(/1 NH;-H,S0, 492 1024 68 6.0 4.1
Void NH4-H,0 512 1024 68 8.4 56
Space 90 93 95
(%) - - NH-H,0 512 4096 68 54 | 36
Weight 6.2 4.2 3.3 S0,-NaOH 1946 4096 140 120 8.1
(1o ft2) HF-H,0 1844 3072 77 69 | 46
CH3COCH,-H,0 1700 860 68 152 [102
JAEGER TRI-PACKS? is a Trademark of JAEGER HaS-NaOH 1229 1331 68 184|130
PRODUCTS, INC. U.S. Patent Na. 4,203.935. Canadian —
Patent No. 1,150,621. Tri-Packs have the Trademark voc G ’ L Temp. HTL'J. z '"'he_f"
“HACKETTEN" in Germany. Further Patents pending. Stripping (Ib/hr-#2) | (Ib/hr-#2) CF 2 1
' TCE(ppm)-H,0 479 12264 77 26.9 |215
Other Trademarks herein:
TCE(ppm/ppobyH,0 690 12494 60 37.6 -|[30.1
Noryf® ... General Electric Company :
Kynar?... Pennwalt Corporation B8TX(potr-H,0 722 4998 70 39.2 31.4

Hatar®... Alliled Chemical Co.
Tefzet®...EL DuPont de Nemours & Co. inc.
Teflon®... EL DuPont de Nemours & Ca. Inc.

Superior performance by design

Marketed by: *~

- POLYMER PIPING & MATERIALS
P.Q. Box 16117, Houston, Texas 77222
"(713) 672-4200, Telex 79-0119 '
TX WATTS 800-833-8483
U.S. WATTS 800-231-0148

JAEGER PRODUCTS, iNC.

Represented by:

PPM-127-2M-I/8T




JAEGER PRODUCTS,INC. | | o
YQ{J2Y/ HIGH PERFORMANCE TOWER PACKINGS . PRODUCT DATA PD-605

® ' AND COLUMN INTERNALS LASTIC JA
- ®
.| P.O.BOX 1563 (713) 353-4700 PLA: EGER TRI-PACKS _.
" SPRING, TX 77383 TELEX 98-9992 : ' . 1

Pressure Drop of 312’ Plastic Jaeger Tri-Packs®
Air-Water System, 1 atm, 70°F

2.8

1.4
1.2

1.0

o [t) [ ¢

/ - ‘ / Liquid Loading Rate, L N
2

0.4 / 3,000 lbs/hr-#

/4

S~

10.000 Ibs/hr-f

0.3
//V f— 7 15,000 Ibs/hr-t'
2
/ - 20,000 lbs/hr-ft
02 ANL /] :
- / — 25.000 Ibs/hr-ft i
2
o 17 7 30000 tos/nr-ft*
.14

::cl)s | / A / .

AV
A

o L AN

77y

0.02 Vi

200 - 400 600 300 X000 1600 4000
. 1200 2000
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JAEGER PRODUCTS, INC. S
HIGH PERFORMANCE TOWER PACKINGS PRODUCT DATA P D-607

AND COLUMN INTERNALS _ LAST'C JAEGER TRI-P o
P.O. BOX 1563 7133534700 T _ -PACKS

SPRING, TX 77383 TELEX 98-9992

Flooding Points of Plastic Jaeger Tri-Packs®
Air-Water System, 1 atm, 70°F
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GEMS FABRI-LEVEL
Switch Kits

GEMS FABRI-LEVEL units can be custom-assembled in min-
utes from standard components, right in your plant. Simple in-
structions are furnished with kits.

FABRI-LEVEL Switch Kits contain all components for complete
assembly of a 1-or 2-station level switch unit for pipe-piug mount-
ing in your tank. N.O. or N.C. operation of the SPST switch is
selectable by inverting the float(s) on the unit stem. Two 10”
{254mm) lengths of tube are fumished to space level stations as
desired. Other components available for custom-building other
configurations are listed at right.

Speclﬂcatlons

e D 4] BrassBumaN | AL3165SH
Ambient Temp. (Oil) |—40° to +230°F. |-40°to +275°F.
' (Water) | to +180°F | to +275°F
Pressure
Rating (Max.) 150 psi 750 psi
Float Sp. Gr. .55 .85
Fitting Ferrule Material - Nyion 316SS
Mounting Thread 1%4" or 2 NPT-M
Conduit Thread 12" NPT-F
Tube/Fitting Size 2" (12.7mm) 0.d. tube
Max. No. Levels per Stem 6
Mounting Attitude Vertical =30° -
Switch—See Elec. Data, P. 3 SPST20VA.

Each FABRI-LEVEL Kit listed below contains: "~ <.
1 Tube Connector

1 Mounting Plug

2 Level Stations (Switch, Tube, Float)
2 Extension Tubes,

1 Tube End Fitting

3 Tube Unions

NPT Material -#- ¢
el Brass Fittings; Buna N Floats '24576
17" 26128
1% Stainless Steel Fittings, 26130
o Buna N Floats 26675
P All 316 SS Stainless Steel 24577

GEMS® LIQUID LEVEL SWITCHES

MULTI-STATION

GEMS FABRI-LEVEL

Components

LEVEL STATION:

Float/tube/switch assy. Choice of Buna N or
316SS float, brass or 316SS tube. SPST
switch with #18 awg wires or SPDT switch.
with #22 awg wires. Teflon lead wires

607 L.
ﬂ‘ﬁhﬂ%i -
ich e Tube Mt 5
% |- Brass A165S FAein
BT | SPST zsem[zssm 4.00"
NPT SPOT| 26737| 26738 . 4.457
T 1o o] SPST | 24410| 25328 4.00"
g &_’“1"' SPoT | 24578 | 25329/ 445
NPT o SPSTL - — - | 24411] 4257
. |318SS| spor| — | 24579 445"

MOUNTING PLUG: Prowdes clearance for
ansemng unit in tank.

1%." NPT: Brass— P/N 26034 316SS~-P/N
26033
2" NPT Brass— P/N 24408 316SS— P/N
24407

TUBE CONNECTOR, %": Connects tube to
mtg. plug, mounts unit from inside of tank.
Brass-P/N 24633 ; 316SS— P/N 24634

TUBE UNION, 2": Connects levei stations
or extension tubes. '
Brass~P/N 24412 316SS—P/N 24413

- TUBE END FITTING, '2": Seals end of unit.

Brass—P/N 24553; 316SS—P/N 24554

BULKHEAD ADAPTER %4": For top or side
entry (with 90° elbow) into tank.
Brass—-P/N 24635; 316SS—P/N 24636

80° ELBOW, 4": for side entry into tank
(with bulkhead adapter).
Brass—P/N 24631; 316SS—P/N 24632

TUBING: 2" (12.7mm) O.D. For extending
units or ievel station spacings.

10” long: brass—P/N 25199; 316SS—P/N
25204

36" long brass—P/N 24637 316SS—P/N
24638

Ordering Information . . .

196 (Ref. 1V

NPT Phug)
of VA" (Ret.
NPT Plug)

iy
T

BRASS—BUNAN
2" {53.9mm)

ALL 116 S§

1/2% NPT-F
*— .
A |?r\ )
L S 3

A 1-1/47 (31.7mm)
1-1/2% {38.1mm)
3/87 NPT-M -

—

1% (44 4mm)

L

: i
2" (53.9mm) (7=
Ll

—
194" (30.1mm)
-

e —T——-1
(rrr
1"Ar(42.lmm)l—1l

117 o (38.1mm) g—y

Lk S (T
(38.1mm)
. -

==

When ordering kits, specify kit number(s) required.

(P/N) and quantities of each required.

' When ordering components, specify part numbers

WARNING: Improper application, assqmbly or instaliation of this product may result in injuries to personnel or damages.




Appendix D
Reserved: to be submitted when made available from
Town of Collierville

Operation and Maintenance Plan — Water Plant 2






